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ANSONIA-DERBY LOCAL PROTECTION PROJECT
NAUGATUCK RIVER
HOUSATONIC RIVER BASIN
CONNECTICUT
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DETAILED DESIGN OF STRUCTURES
APRIL 1966

A, PERTINENT DATA

1. Purpose ' Flood Protection

2. Project Location

State Connecticut
County New Haven

Cities - Ansonia and Derby
River Naugatuck

3+ Drainage Areas

Naugatuck River 312, square miles
Beaver Brook 3.6 square miles

L. Project Design Floods -

Naugatuck River 75,000 cofese
Beaver Brook 2,500 c.f.g.

5. Flood Protection Structures

Be Flood Walls

Type’ Reinforced T-wall
Length 6,420 L,F.

Total Height Varies, 20! to 38'=6"
Freeboard 3

b. Railroad Gates

Type Swing, single leaf, steel
Nunber
Area 1,850 s8.F,



5. TFlood Protection Structures (Cont'd)

C.

§o7
*

Street Gates

Type
Number
Aresn
Freeboard .

Beaver Brook Conduit

Type
Length
Aren

. Mitér, steel

1,660 S.F.
31

" Reinforced Concrete

1,042 L.F.
8 x 1h.5¢

Box



B.z INTRODUGTION

1, Purpose.: The purpose of this memorandum is to facilitate
the review by higher authority of the structural design of the
various features of the Ansonia-Derby Local Protection Project.
The basic criteria, typical design computations, data pertinent
to the desmgn and cost estimates are presented herein.

2. Scoge. This memorandum covers the'following structures:
flood walls, street gate structures, railroad gate structures, the
Beaver Brook Conduit, stilling basin and "U" type channel sections.
The design of the Pumplng Stations will be covered in Design Memoran~
dum No. 8 - Pumping Stations.

3. Previous Reports. A detailed report on the design of the
structural features for this project has not been previously sub-
mitted. The latest previous description of the proposed structures
is contained in the recommended project plan in Design Memorandum
No, 3 - General Design and Site Geology, submitted 1l January 1966
and approved 1 April 1966.

L. Location of Project. The Ansonia~Derby Local Protection
Project is located in the Cities of Ansonia and Derby, New Haven
County, Connecticut, on the Naugatuck River and Beaver Brook trib-
utary. The flood protection project will extend 2 miles along the
Naugatuck River, beginning 1,300 feet below the Division Street
bridge in the City of Derby, and terminating near the American
Brass Company hydroelectric plant in the City of Ansonia. A line
of protection will also be constructed on Beaver Brook from L32
feet above Central Street to its confluence with the Naugatuck
River.,

5. Description of Project,

. 8e- Naqgatuck River. The proposed plan for conbaining the
main river flow requires about 8,700 linear feet of dikes and 6,230
linear feet of flood walls, aboub 6,100 linear feet of channel imﬁ
provement, and the construction of four punmping stations. Miscel-
laneous utility work.will be required including the reconstruction
of one sanitary sewer siphon under the river. Several alignments
were studied and the adopted plan is the most suitable for the lo-
cation, Detailed features of the project are shown on the plates
accompanying this memorandum.

b. Beaver Brook. The proposed plan for conteining the
tributary flow requires about 1,700 linear feet of dikes and 190
linear feet of flood walls, about 1,300 linear feet of channel im-
provement, and the construction of approximately 1,042 linear feet




of conduit.. Miscellaneous utility work will be required includ-
ing. the recongtruction of one sanitary sewer siphon under the
brook. Several dike, channel and conduit alignments were studied
and the adopted plan is the most suitable for the locatlon,

6. GCoordination of Work with Rallroad. The constructlon
of railroad swing gate at five locations across the tracks of the
New York, New Haven and Hartford Railroad Company will require co-
operative work by thé railroad.

Railroad Gate Nos. 1, 2, L and 5 will be at a main line,
freight and passenger, and Railroad Gate No. 3 will be at a freight
yard track.

The railroad has established minimum side clearances re-
guired for structures to be erected adjacent to its tracks. The
clearances presented in this design memorandum were determined in
conjunction with the New York, New Haven and Hartford Railroad
Company .

The railrcad requires that it design, install and re-
move temporary falsework to insure continuous operation on the
tracks and to permit construction by the Government of permanent
substructures for the support of the railroad gates,

Railroad Gate No. 5 will probably be eliminated when
the Derby project is started.. Should it become necessary to
construct Rallroad Gate No. 5, a siding parallel to the main track
will be relocated to a closer spacing with the main track to re-
duce the clear opening for this gate.

At locatlons where flood wall construction will be close
to. a railroad track, protection of railroad operation will be re-
quired by the railroad with its éwn inspection and flagging per-
sonnel,

C., HYDRAULIC ANALYSIS

7. General., The design of the Ansonia-Derby Local Protec-
tion Project is based on hydraulic analyses using conventional meth~
ods,standard formulae and assumed values for friction and other head



loss factors. The computed data will be verified and supplemented
by a hydraulic model study tc be conducted at the Waterways Experi-
ment Staticn. : Y ,

. The Naugatuck River portion of the project is designed
for the standard project flood discharge of 75,000 c.f.s. in the
Naugatuck River and a concurrent flow of 1h5,000 c.f.s. in the
Housatonic River with an sbnormal tide in Long Island Sound. The
allowance for abnormal tide is two feet above the backwater pro-‘
duced by a normal high tlde.

The Beaver Brook structures are designed for two condi-
tions; namely, a discharge of 2,500 c.f.s. in the brook and normal
flow in the Naugatuck River, and a flow of 1,000 ¢.f.s. in the brook
coincident with 75,000 c.f.s. in the Naugatuck River.

8. Hydraulics of River Channels.

: a. Naugatuck River. The project design (standard project
flood) waTer surface was computed by conventional methods as out-
lined in EM 1110-2-1409 "Backwater Curves in River Channels", assuming
a roughness coefficient of 0.035 for river chamnel and 0,050 for over-
bank flow. Additional head losses were assumed at the bridges where
changes in channel section and alignment were considered extreme,
Profiles of the project design flood and top of protection are shouwn
on. Plate No. 7=-29,. ‘

Computed . average velocities for the design flood are
8-10 fps from the lower end of the protective works to the New York,
New Haven and Hartford railroad bridge, except at Division Street
bridge where the velocity is about 12 fps. Velocities average 17
fps under the railroad bridge and 10-13 fps in the reach from the
railroad bridge to Maple Street. From Maple Street bridge to the
American Brass Company bridge, computed velocities are 17 to 18.5
fps. Above the American Brass Company bridge, velocities decrease
from 17 fps at the bridge to ¢ fps at the upstream end of the pro-
tective works near the American Brass Company hydroplant.

Upstream of the American Brass Company bridge, back-
water profiles were computed for two conditions of flew: the flood-
way confined to the main channel section, and the floodway comprised
of the.main channel and the right overbank area. Although overbank
flow will occur with the proposed project, it is assumed that the
right overbank area will be excluded from the floodway at some fu-
ture date, Thus, the height of protection on the left bank, from
the American Brass Company bridge to the hydroplant, is designed
for both conditions of flow described above.



‘A relocated channel with a 220 to 225-foot bottom width
w1th 1 on 3 side slopes will be excavated between the mouth of Beaver
Brook and the New York, New Haven and Hartford railroad bridge. Up=-
gtream of Maple Street between the American Brass Company and Ansonia
Manufacturing Company, a channel with a bottom width of approximately
120 feet with 1 on 2 side slopes will be constructed.between adjacent
concrete flood walls approximately 175 feet apart..

‘ ' b, ‘Beaver Brook. An 8 x 1l4.5-foot concrete hox conduit
will be -constructed on Beaver Brook between the factory building
and Central Street, It will flow nearly full with a design dis-
charge of 2,500 c¢.f.5. at a velocity of 28 fps, assuming a Man-
ning's ™" of 0,015, Open channel flow will occur in this conduit
under design conditions. The roof will confine flow around the
curves, The conduit will discharge into a stilling basin down-
stream of Central Street where the velocity will be reduced from
32 to 8§ fps. The trapezoidal chamnnel will extend below the stil-~
ling basin to the head of the downstream conduit. The channel will
generally have a 10-foot bottom width and 1 on 2 and 1 on 2.5 side
slopes, The average velocity in the channel section for the design
flow of 2,500 c.f.s. will be 12 fps assuming a Manningt!s "n" of
0.035,: The 8 x 1L.5-foot conduit at the lower end of Beaver Brook
is approximately 610 feet long and is designed for pressure flow.

The design flow of 2,500 c.f.s. in Beaver Brook, con-
current with a low stage in the Naugatuck River, will produce a
headwater elevation of 29 feet, mean sea level. The design flood
stage of 32 feet, mean sea level, in the Naugatuck River (75,000 cfs)
and a concurrent flow of 1,000 c, f.s.‘ln Beaver Brook will result
in a headwater elevation of 35 feet, mean sea level. The latier
- flow condition was therefore used as the design stage for deter-
mining height of protection in the lower reach of Beaver Brook.

Ca Emergency Closure, Structural provisions that would
facilitate emergency closure of the pressure conduit on Beaver
Brook were considered as prescribed in EM 1110-2-1410. Studies
indicate, however, that.providing for emergency closure would be
impractical.

Beaver Brook has a drainage area of 3.6 square miles
and closure of the pressure conduit would subject the protected
area to a threat of flooding-from the brook.

The damage potentlal from flooding as the result of
rupture of the pressure conduit is considered to be moderate. The
protected area is relatively flat and a considerable volume of
storage is contained in the lower 1 to 2 feet of depth,



b The Naugatuck Rlver rises and falls very rapldly 80
that the duration of the stage above the ground level in the vicinity
of the conduit is short, During the design flood, the Naugatuck
River would be above elevatlon 20 feet mean sea 1evel only aboub
15 hours. -

The maximum submergence above the lower invert of the
conduit would be about 28 feet during.the design flood,

Chart D=3 of EM 1110-2-1l10 indicates that under the
above noted.conditions structural provisions without access would
be required., However, since the velocity at the exit portal would
probably be too high to permit placement of emergency stoplogs or
a bulkhead safely, access would alsc be necessary. Further, as
noted in paragraph L«1lc of the Engineer Manual, appropriate pres-
sure relief features to function in the event runoff from the
interior drainage area (Beaver Brook) should create high ponding
levels, would also be necessary.

The design conditions do not constitute an unusually
high-risk situation., The problems of providing a suitable opera-
tional emergency gate (8! x 1L4.5') on the pressure conduit, to-
gether with appropriate pressure relief features would result in
disproportionately high costs for the amount of usage to be
reasonably expected,

The Front Street pumping station is located in the
area of the pressure conduit and will have discharge lines over
the. dikes. In the event that emergency closure of the pressure
condult were desirable as a last resort, the Front Street pump~-

ing station could be operated to reduce inundation and prevent
catastrophic damage.

d. Freeboard, A minimum of 3 feet of freeboard is pro-
vided throughout the project as prescribed in Civil Works Engineer
Bulletin 5L-1k., Moreover, between Maple Street and American Brass
Company’ bridges, where the velocity head exceeds 3 feet, the free-
board is equal to the velocity head. Additional freeboard was al=-
50 added for superelevation at the bends just upstream and dovm~
stream of Maple Street. :

The upstream portion of the project will have a some-~
what higher degree of protection than the lower reach due to the
freeboard allowance included in the selected top grade of the tie-
back dikes. The minimum freeboard of 3 feet provides avout 2 feet
of height above the computed energy gradient due. to the relatively
low velocity of the water adjacent to the dikes. The selected free-
board allowance in the high velocity section is equal to the veloeity



head except for the superelevation in the viecinity of Maple Street
bridge. Therefore, initial overflow would probably occur downstream
from the tie-back dikes in the event of a larger than design flood.

D. FOUNDATION STABILITY AND SEEPAGE CONTROL FOR
FLOOD WALLS, CONDUITS, AND RAILROAD AND STREET
CATE STRUCTURES

9. Flood Walls.’

_ a. Characteristics of Foundation Materials. The charac-
teristics-bf the foundation materials in the foundation areas of-
the flood walls are described in Dedign Memorandum No. 6, "Enbank-
ments, Foundations and Channél Improvements®, which was submitted
28 February 1966 and was approved 11 April 1966. .

b, Foundation Treatment. The typical sections of the flood
walls and adjoining fill and drainage features are shown on Plates
7=3 through 7-7 and 7-1k. The base slabs of the flood walls are
founded at or below the bottom of unsuitable man-made fills on sands,
gravelly sands and sandy gravels, except for the base slab of the
flood wall in the reach of the alignment parallel to Maple Street
which is founded on about 5 feet of cinders and ashes that overlie
moderately compact to compact sands and gravelly sands. The cinders
and ashes are considered adequate for the foundation of ‘this flood
wall with no detrimental consolidation expected of these materials
gince they have been in place for several years and the wall has been
designed for low bearing pressures. Foundation treatment of all walls
will include the removal of unsuitable man-made £i1l materials below
wall base elevations if these materials are encountered during the
excavation for the walls, Areas requiring over-excavation will be
brought to grade by constructing compacted sand £ill,

¢. Foundation Seepage Control., Pervious zones of sand
£i111l are provided on the land side of the walls extending down to
the elevations of the bases of the walls to insure seepage control
except for the right bank wall between Station 57+65 and 13+00 where
the depth of wall bury on the land side is greater than the hydro-
static head, Flow net analyses indicate that detrimental uplift
of the soil at the toes of the walls will not occur. No flow net
analysis was made for the left bank wall between Station 8+00 and
20+50 since: (1) an analysis of the foundation stability for shear
is not required; (2) the depth of wall bury on the land side is
equal to the hydrostatic head; (3) a pervious land side zone is
provided; and (L) the existing material above the base elevation
is either nearly as pervious or more pervious than the soil below
the base elevation, Subdrains in pervious zones of sand fill on -
the land side of the walls are provided to carry foundation seepage




water to pumping stations and to prevent (1) water from exiting at
the surface, (2) blow up of overlying pavements, and (3} blow up of
the surface of the sand fill if it becomes clogged with dirt, ice,
or frost. The subdrains are composed of a perforated pipe and
filter stone (3/Lb" to 1/4" size) constructed within pervious sand
fill zonés.  For ease of comstruction, the sand fill zone is ex-
tended to ‘the full width of the excavation, The sand fill material
will consist of fine concrete aggregate or bank run gravelly sand
material, The bank run material will be well graded so that of the
component passing the 3-inch screen, between 5 to 25 percent, by
weight, will be retained on the No. L Sieve and of the component

of the material passing the Noe. i Sieve, between O and 10 percent,
by welght of partlcles will pass the No. 200 Sieve.

-dwi Foundation Stablllty Analyses. The flood wall sec-
tions, flow nets and trial failure arcs for each section analyzed
for foundation stability are shown on Plate Nos, 7-22 through 7-28,
These sections were selected as the most critical in various reaches
from the standpoint of foundation stability and uplift of the soil
at the toes of the walls, No foundation stabllity analyses were
macde o¥ considered necessary for the right bank wall between Sta-
tions T+65 and 13+Q0 and the left bank wall between Stations 8+00
and 20450, In these reaches, the depth of wall bury on the land
side of the right bank wall is about 50% greater than the hydro-
static head and the passive resistance on the left bank wall will
be due to sandy gravels and gravelly sands and the depth of wall
bury on the land side is approximately equal to the hydrostatic
head. The flow nets have been drawn on the basis that soils and
backfill materials above the impervious boundary are the same. It
. 1s-assumed that the vertical permeability of the sand fill zone
will compensate for any lesser permeability of the material form~
ing the existing surficial deposit., It is also assumed that the
existing steel sheet piling and building walls and foundations on
the landside of the left bank wall between approximate Stations
23+00 and 3L+00, as shown by the section at Station 23+50 on Plate
7-23, will not affect significantly the flow net. The minimum
factors of safety against foundation shear failure and for uplift
of the soil at the toes of flood walls as shown on the plates are
adequate according to the present design criteria,

© 10, Conduits and:Railrcad and Street Gate Structures. The
characteristics of foundation materials, foundation itreatments, -
foundation stability and seepage control for conduits, street gate
structures and railroad gate structures, except the foundation
treatment, and seepage contrel for Railroad CGate Nos, 3, are des-
cribed in Design Memorandum No. 6, "Embankments, Foundations and
Channel Improvements.," Toundation treatment for Railroad Gate No.
3 and adjoining walls on the river side of the gate will include




the removal of unsuitable man-made fills within the foundation area
of the structure. Compacted sand fill will be constructed to pro-
vide a firm foundation below the base of the structure which will
be at about elevation 14.0. The limits of foundation treatment are
in conformance with the requirements set forth in EM 1110-2-2501,
Flood Walls. Seepage through the foundation of the structure will
be controlled by a landside drainage zone containing a perforated
pipe which will serve to carry seepage water to the pumping station.

E. CONCRETE

11. Concrete Materials. Concrete materials were covered in
detail in Design Memorandum No, kL, "Concrete Materials", submitted
16 February 1966 and approved 29 March 1966,

F. STRUCTURAL DESIGN

12. Purpose and Scope. This section presents the design cri-
teria, basic data, assumptions and procedure used in the structural
design of flood walls, street gate structures, railroad gate struc-
tures, the Beaver Brook Conduit, stilling basin and "U" type channel
sections,

13, Preparation of Computations. Typical computations are in-
cluded in Appendix A, showing maximum loading conditions and steel
design for typical structures, Computations for other structures
similar in configuration and loading will be made nsing the same
procedures. Computations for the tee-type walls, and box culvert
at Beaver Brook were prepared using a Mathatron Computer where a
previously prepared and checked program on paper tape was utilized.
These computations are readily recognized as in all instances they
will appear as typewritten matter.

1k, Design Criteria,

‘a. General, All working stresses conform to those spec-
ified in the Engineering Manual EM 1110-1-2101, dated 1 November
1963, General loading conditions, design assumptions and other de-
sign criteria are based on the following applicable parts of the
Engineering Manual for Civil Works: Standard Practice for Concrete
(EM 1110-2-2000, December 1965}, Wall Design (Part CXXV, Chapter 1,
Change 2, dated 15 March 1961), Retaining Walls (EM 1110-2-2502,
dated May 1961), and Conduits, Culverts and Pipes (Draft EM 1110-
2~ 2902 March 1966).

b. Concrete. Goncrete working stresses are in general

accordance - with ACI Standard Building Code Requirements for rein-.
forced concrete using concrete with a minimum uliimate compressive

10



strength of 3,000 1bs, per square inch except for the conduits,
which will be h,OOO lbs. per square inch. All structures are
hydrailic structures, subject to exposure and submergence and
therefore’ a working flexual stress of 1,050 1lbs. per square inch
is used except for the conduits which is 1,800 1lbs, per square
inch, : ’

¢. Reinforcement.

. (1) Grade and Working Stresses - All reinforcement
in the structures, including temperature and shrinkage reinforce-
ment is-designed for the working stresses of new billet steel,
intermediate grade, deformed bars which is 20,000 p.s.i. in flexual
tension. The reinforcement shall conform to the requirements of
Fegegzl Specification Q@-S-632, Type II, Grade C and to ASTM-A~
305=-56T, ,

(2) Spacing - The clear distance between parallel
bars will not be less than 1-1/2 times the diameter of round bars
except that in no case will the clear distance between parallel
bars be less than 1 inch, or 1-1/2 times the maximum size of the
coarse aggregate.

(3) Minimum Cover for Reinforcement -

Ttem Min. Cover (inches)
Concrete poured against forms 3n
Concrete poured against earth Ly

' (4) Splices - A1l splices shall be in accordance
with the ACI Standard Building Code and as set forth in Table llic
of Reinforced Concrete Design Handbook, ACI Publication SP-3, Lap
splices will not be used in bars 1arger than #11 in size and splic-~
ing will be accomplished by thermit welding.

d. Structural 3teel., Structural steel working stresses
are in general accordance with the requirements of EM 1110~1~2101,
Working Stresses for Structural Design using colurmm B, which is for
hydraulic structures. Steel conforming to the requlrements of
ASTM A<36 will be used for the framing members of the street and
railway gates, Skin plates for the street and railway gates will
conform to ASTM-A-L41,

e« GCast Steel., Hinge shoe castings for street and rail-
way gates will be made of cast ‘steel conforming to QQS-681d, class
70 ‘=36 having a minimum yield strength of 36,000 pessie and a
worklng strength of ‘18,000 p.s.1.

i1



f. Bushings and Pins., Hinge bushings will be a bronze
self 1ubrlcat1nc type, and the pins w111 be of corrosion resistant

steels.

e . Increase in Normal Worklng Stresses. Allowable work-
ing stresses have not been increased for any loading conditions,
Wind loads are of such minor consequence that no increased stresses
are used,

h. Waterstogs. Rubber or polyvinl waterstops will be
used in all wall and -conduit contraction JOlnts. Details will
conform to those indicated in. the engineering manual for wall de-
gign using the "U" and 2-inch center dumbell for the walls and a
-3/lh center dumbell for the conduits.

15, Basxc Data and Assumptions. .
a. Loads.

(1) -Dead Loads -

Concrete 150 PeCof,
Steel Loo PeCofe
SOil’ dry . 120 P.C e
Soil, saturated : - 130 pPec.f,
Soil, submerged 67 pec.f.

(2) Iive Loads -

Water 62.5 pec.fe
Wind 50 p.S.f.

b. ZExternal Water Pressure. Hydrostatic pressure under
maximum flood Condition is taken as full pressure on riverside and
varying. from full head at bottom of riverside base to zero at ground
surface at the landside by the creep method,

¢. Earth Pressure. Earth pressures are determined in
general accordance with BM 1110-2-2502, Retaining Walls, dated 20
May 1961,

g. Earthquake Forces., Earthquake forces are considered
to be of no consequence on these structures and have been neglected.

€. Frost Protection. All structures will have a minimum -
of L1-0" cover for frost protection.
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£1 . Location of- Resulﬁant. In the investigations for
stabllity of the walls, the resultant of the horizontal and verti-
cal forces has been held within the middle half when flood is at
the top of the wall and. within the middle third when the flood is
within threé feet of the top ‘of the wall,

g. Sliding. Sliding will be resisted either by fric-
tion on the base slab when it is within allowable limits or by
passive pressure. Passive pressure resistance is assumed acting
in a manner that will give the most critical bearing pressure and
requirements for steel reinforcement. For the flood walls, the
safety factor against sliding may be found in the soils section
of this memorandum.

h. Allowable Soil Bearing. The maximum soil bearing
under any structure will not exceed 3,000 p.s.f. which is well
within the allowable bearing pressures.

16, Tee-Type Flood Walls.

a. General, Tee-type flood walls will be utilized for
approximately 6,420 feet of the protection. In general, a sloping
base section has been selected as the most practical to fit the -
ground configuration and to best resist the horizontal forces, In
all instances, the walls will be founded upon soil, In general, -
a 3'-0" surcharge is included on the landside of the stem to allow
for parking and vehicular loading. At Station 37+50, a five-foot
surcharge is included to allow for a possible 5'~0" high berm.
This berm is being considered as a means to stop a railway car
that could jump the track at a derail device and damage the wall.

b. Loading. Condltlons.

. (1) Loadlng I - Channel full, water surface to top
of wall., Path of creep for uplift con51deratlons, considered
starting at the bottom of the base slab and ending at the ground
surface on the land51de. Resultant to fall within the middle half
cof the base.

(2) Loading II - Same as I except water surface 3
feet below the top of the wall and the resultant to fall within
the middle third of the base.

(3) . Loading IIT - Channel empty, 50 lbs. per square
foot wind load applled from 1and51de and parking lot surcharge ap-
plied where applicable.

c. Typical Design Sections. Design computations are in-
cluded in the appendix for typical sections of wall. These sections
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represent the most critical areas, and other wall sections will
follow the same procedure., In no instance is the allowable soil
bearing pressure exceeded with resultants falling within allowable
limits and an adeguate factor of safely against sliding is avail-
able. ©Splices in eritical stress steel will be staggered.

17. Street Gates.

a, General, There are four highway gates in the proj- .
ect, However, Gate No, L will probably be eliminated when the
Derby project starts and is not given consideration in this memo,
Tn general, they are similar with the exception of height, depth
of footings and exceplt where located in a dike or a floodwall or
a combination of both, The clear opening for all gates will be
32 feet which allows for a 26-foot roadway and a 6-foot sidewalk.
A miter-type steel gate was selected as being the most practical
and economical. When the gates are in a closed pesition, they
will have a base angle of 300 with the horizontal and when folded
back into the abutment,. the skin plate side will be the exposed
gside, thus presenting a pleasing appearance. On all three gates,
short tee-type sections will be used to hold the embankment or
provide a pocket for the end of the gate. The design of these
sections will be similar to the tee~walls presented herein,

b.. Elevations and Dimensions. The following are
crltlcal elevations and dimensions for each gate:

Item | Gate No. 1 Gate No. 2 Gate No, 3
Elev. of top of sill 35.0 32,5 32,5
Elev. of top of gate 47.0 L7.0 12,0
Flev, of bottom of base slab 25,0 17.0 17.0
Height of gate leaf 12,0 1h.5 9.5

¢+ Loading Conditions.

(1) Loading I - Storm condition with water to the
top of the gate, uplift varying from full head at bottom of the
base on riverside by creep method to zero at ground surface on land-
gide., Resultant to fall within the mid-half,

. (2) Loading IT - Storm condition with water three
feet from top of the gate, uplift as in Loading I and resultant to
fall in mid-third.

(3) Loading III ~ Normal condition with water down,
and H 20~16 highway loading in 2 lanes.
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' - (L) loading IV = Water down, gaté closed 50 lbs.
per square foot wind load Irom 1andsmde when applicable., Gate in
varlous conditions of closure.‘

. de Concrete'Abutment Design: The abutments sill and
base slab for all three street gates are similar, except for depth
and applied loads. Stability computations are included herein only
for Street Gate No. 3. The other two gate structures will be in-
vestigated in a similar manner. The base slab of Street Gate No.

3 has been divided into a series of strips, and the landside edge
strip analyzed for Case I loading assuming the strip is a beam on
an elastic foundation and the end reaciions taken by the abutments.
The computations were made using E.  P. Popov's method of "Succesw-
give Approximations for Beams on Elastic Foundations", (ASCE papers
1950). Reinforcement requirements in the transverse direction are
minimum. Computations included in the appendix show the design in-
vestigations for this strip under Case I loading. The other strips
and similar strips in Gates 1 and 2 will be investigated for Case I
and all other Cases of loading. It is expected that prior to this,
we will develop a program covering this type analysis and they all
can be analyzed by a computer..

‘ e Steel Gate Design. The skin plate is designed to
span continuously over the supportlng wide flange members. In
ordér to keép the dead weight at a minimum, ALL]1 steel is used,
Design reguirements are such that 3/8" plate is used for the bot-
tom two spans and 1/h" for the upper portion. A minimum thicke
ness of 1/l-inch is considered advisable. The top and bottom
horizontal members are designed for the skin plate reactions plus
the axial loads imposed at the miter end by the opposite leaf.
These axial loads are then taken out directly to the concrete -
abutment through the hinge fittingss The intermediate horizontal
members spanning between the vertical posts carry only skin plate
reactions. Torsional stress effects In the gate leafs were in-
vestigated and found to be of no consequence., Computations in-
cluded hereln are for Gate No. 3° The cother two gates will be
81m11ar.

18. Railway Gates.

a. General., There are five rallrocad closure gates in

" the project. However, Gate No. 5 will probably be eliminated
; when the Derby project 1s started and will not be given considera-~

ticn in this memorandum. The gates will be of the swing gate type,
but because of difficulties in placing the gate sill between the
tracks and track ties, it is necessary to use a single flat leaf
hinged on one end and bearing against the abutment on the other.
Gates No., 1, No, 2 and No, 4 will have a 30-foot clear opening
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while Gate No, 3 is a 2Lh~foot clear opening. These opening widths
were determined in conjunction with the New York, New Haven and
Hartford Railroad Company, considering such things as critical
sight distances and proximity of switches. The height of the gates
vary as shown in the table under the paragraph below. The concrete
8111 will extend across the opening and project up between the
railroad ties to approximately the top of rail., The gates will
then be hung with a 2-inch clearance between the top of sill and
the gate. This opening along with the necessary openings for the
rails will be sandbagged.

be Critical Flevations and Dimensions. The following
are the critical elevations and dimensions for each gates

) Ttem Gate No, 1 Gate No, 2 Gate No., 3 Gate No., L
Elev. of top of rail 39.58 27.25 23.65 28,08
Elev, of top of gate 51.0 40,5 35.8 39.0
Elev. of bottom of base slab 30,0 15,0 1.0 18,0
Height: of gate leaf 111-3n 131]1% 121-0M 10101
Clear opening ~ - 30'-Om 30'-O" 2hr-on 3010

¢, Concrete Abutment Design. The abutments for all four
gates will be similar and will follow the design procedures out-
lined for the street gates. For this reason design computations
aré not 1ncluded ' :

d. Steel Gate Design. The skin plate is designed to span
contlnuously over the supporting wide flange members using Ahll steel
to reduce the weight, The plate will be 1/4" thick for Railroad Gate
No. iy On‘Gates Nos. 1, 2 and 3, it may be necessary to use a
slightly thicker plate for the lower portion due to the increased
height of gate. The horizontal wide flange mewbers span between
end posts on each side of the gate. At the hinge end, the end post
spéhsfas a beam between top and bottom hinges where the reaction
will be taken into the sbutment. At the opposite end, the vertical
post will transmit the load directly to the abutment by means of a
bearing bar. Computations included herein are for Gate No. L. The
remaining gates will follow a similar procedure.

19. Beaver Brook Conduit.

: a. Description. The Beaver Brook portion of the project
will consist of two sections of 8! x 1l'-6" conduit including an
intake and outlet section for each portion. In addition, there will
be a section of "U" type channel, a stilling basin and a tee-type
retaining wall teo hold back the dike fill,
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"b. Conduit Sections. The conduit sections will be 8' x
11-6" inside dimension with 1'-0" x 21'-0" haunches in each corner.
The wall, roof and base thickness will be 1'-6" except under deep
i1l where they will be 2'-0", Where the conduit pagses beneath

 roadways-or the railroad; it will be investigated for the super-

imposed. £il11, plus highway and railrcad loading distributed in ac-
cordance with the latest AASHO and AREA specifications, The con-
duit is designed to have a minimum superimposed fill of five feet
and the lower end of the conduit is designed as a pressure conduit,
Investigation of the conduit will consist of the following two
cases.

(1) Case I - Conduit empty, maximum superimposed
earth loads with»eéFfﬁ—EEturated,

(2) Case II - Conduit full with internal pressure
to Elevatlon 35.0 ana sup rimposed earth loading a minimum of 2
feet,

c. Intake, Outlet Structures and Chammel Sections. The
intake, cutlet structures and channel sections will be "UP type
sections designed with side walls cantilevering from the base slab.
The eritical loading of these sections will be with fill in back
of the section saturated and no water in the channel. Retaining
walls will be tee-type and will be designed toc take a saturated
fill behind the wall with channel empty.

d. Stilling Basin., The stilling basin is a "U" type
sectlon with maximum inside width of 25 feet and walls projecting
17 feet above the base slab, The wingwalls will be tee-type walls
d981gned to-take a sdturated fill behind the wall with the channel
empty,

(]

.  e.. Dike Retalning Wall, The dike retaining wall will
be-a tee~type section with flat base designed similar to the other
tee-gectionse

‘ f, B8tream Deflector., The stream deflector at the rail-
road bridgs has not been included herein. The hydraulic model study
will indicate whether there is a need for the deflector and if such
is the case, it will be designed as an I-wall with a 6-foot dif-
ferential head.

: :  Be Gravmty Training Wall at Hydro Station. At the hydro
statlong near- the upstream end of the project, there will be a
gravity type:training wall to prevent storm water from flowing down
an old raceway. This training wall will extend from the hydro sta-
tion weir to the embankment across the raceway., The wall is founded
on rock and is designed for storm water to the top of the wall with
minimum water in the raceway. It is also designed to withstand water
in the taillrace at normal level, and the other side pumped dry.
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APPENDIX A

TYPICAL DESIGN COMPUTATIONS

~ INDEX TO SHEETS

Tee-Type FloodAWalls, Station 7+20, Left Bank
Tee~Type. Flood Walls, Station 13+70, Left Bank
Tee-Type Flood Walls, Station 23+51, Left Bank
Tee-fype quod Walls, Station 37;25, Left Bank
Tee-Type Flood Walls, Station L5+15, Left Bank
Tee~Type Flood Walls, Station_55+l5, Left Bank
Tee-Type Flood Walls, Station 10+00, Right Bank
Tengype Flood‘Walls,iStation, Maple Street, Right Bank
S@ﬁ%é£“Gate Nos 3 - Steel Gate _

Stree@-&éfe No., 3 ~ Concrete Abutment

Railroad Gate No. L ~ Steel Gate

Beaver BrOok-Conduit - Centerline‘Dike

Beaver Brook Conduit - Upper Conduit

Béaver Brook Condult - Pressure Conduit

Beaver Brook Conduit - Stilling Basin

Eeaver Brook Conduit Concrete Channel

Beaver Brook Conduit - Tee-Type Wall

Beaver Brook Conduit IntakeVStructure

Gravity Wall at Power Stations

Page No,
1~ 5
b= 10
11- 15
16- 20
21~ 24
25- 29
30~ 34
35- 38
39~ 52
53~ 72
73~ 77
78- 82
83~ 8%
86- 89
90~ 92
93~ 9L
95= 97
98~101

102-103
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NED FORM 2239 T NEW ENGLAND DIVISION

27 Sept 49 GORPS OF ENGINEERS, U.S. ARMY rase L2M-2,
"~ sunseor _@LM_% '
COMPUTATION Toe Tape Fresd Wels e 7420 Left Lent
COMPUTED BY & . CHECKED BY oate _ s &4
AT, , e I
CONCRETE ONLYg=~-= N -— -; |
' LOAD# MOMENT#FT L S
Ct = 5081.25 3785531
c2 = 718.83 451336
Cla = 1845.00 7564450
Cqa = TiT50 3922.33
Cs = 276750 39713.62
cs = 1153.12. 1418343
CONC= 12283.21 107752.57
CUBIC YARDS/LF OF WALL = 3.03
CONDITION #1t===-
CREEFP RATIO = 2.12 :
+VERT# -VERT# +HORIZ# -HORIZ# +MOMENT#FT ~-MOMENT#FT
Cone= 12283.21 10775245
WEL t= 3004.8 8167.2
WEL2= 349.3 20460
WER1= 33376 4105245
WER2= 45T 37 75009.5
WR1 = 172968 248210.1
WR2 = 11531 18911.2
wi.t = 2802.9 T618+6
wWL2 = 325.8 1908.6
Ui = 18371.2 188305.0
yz = 8111.2 110853.9
PWiL = 227812 138585.9
PW2 = 436847 14198.4 o
PW3 = 2613+7 ‘ 38117
PW4 = 1154.0 22439
PR1 = F162+6 29778.7 '
PR2 = 5481.9 799445
SUmMsS= 45127.5 26482.4 22781.2 22781.2 554653.9 4517951
SuMy= 18645.0 -
SUMH= e
SUMM= 1028587
M/V = - 5.5
SBL= 2169+5PSF
SBR= =350+ 4PSF
IF SBR IS NEGATIVE THEN SBR =0 & SBL = 2253+ 1PSF

BEARING LENGTH= 165FTs



NED FORM 2239 NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY raoe O/~ 3
woier __Ansonia Loy '

COMPUTATION r 7;:/0‘3 flosd Walls Sta 272q Lef? Bonk .

COMPUTED BY A, E/ W CHEGKED BY oare _ Y/sréé

CONDITION #21

CREEP RATIO = 2.6
' +VERT# -VERT# +HORIZ# <HORIZ# +MOMENT#FT ~-MOMENT#FT
CONC= 12283.2 ' 107752.5

WEL1= 3004.8 - 8167.2

WEL2= 349.3 2046.0

WERt= 33376 4105245

WER2= 45737 75009.5

WR1 = 1499046 ' 2151154

WR2 = 1153+ 1 | 18911.2

WLl = 2802.9 761846

wL2 = 325.8 . 19084+6

Ul = 1714047 . 17569244
uz = 6804.6 ' 929966
Put = 1800040 9150040
PW2 = 4076+ 1 13247+ 4

PW3 = 243847 3556+ 4
PWa = 96841 1882+ 4
PR1 = 658041 21385.4 T

PR2 = 393648 ' 5T41.2

SuMS= 428212 2394543 18000.0 18000.0 512214.9 371369.3
SUMV= 1887549 : P :

SUMH= -0
SUMM= | 14084546
M/V = Ted

SBL= 1672+ 2PSF

$8R= - 169.3PSF
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NED FORM 223%¥ NEW ENGLAND DIVISION

27 Sept 49 GORPS OF ENGINEERS, U.S. ARMY eace LM 4,
SUBJECT '/4/7-36/7/ = ﬂcfé%
COMPUTATION Zze Tj,aa ool Ubls - Sts 2720

COMPUTED BY .= n

CHEGKED 8Y

oate _Mer 6

 CONDITION #3g~==w=
WEIGHT OF EARTHCSAT.)>=130
HEIGHT OF EARTH LANDSIDE PLUS SURCHARGE=11.25

NO CREEP
+VERT# ~VERT# +HORIZ# ~HORIZ¥# +MOMENT#FT ~MOMENT#FT
CONC= 12283.2 1077525
WEL1= 795043 21609.3
WELZ2= 924.2 54135
WERI1= 64759 79654.1
WERZ2= 88744 145540.9
WIND= 5666 104361
PEL1= 34869 14819.6
PEL2= 1595.3 ' 23265
PEL3= 182.4 354.8
SuUMS= 36508.1 5831.4 38522643 26813
SUMV= 36508.1 ' .
SUMH= -~5831.4
SUMM= ' 382545.0
H/V = =1 ‘
M/V = 10.4
SBL = 1661 +8P5SF
SBR = 1899.9PSF

Becausge G‘p 'Hme: deep -Fi” +ke ef(em‘ o-f bc,anciﬁj +L\s
horiz . ferees coill be nasl cable, If (+is &« Friancular
o\:sf. the resulta~t force will fa)l 1,3 'above +he Srigin
This woanld slight imeresse the bedrias pressure on
the landside and ‘relicue 1} on piverside®™ & :
The ebove pressures ewill jive the move critical sdeel
reﬁu}rcmewl.s
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CORPS OF ENGINEERS, U.S. ARMY

27 Sept 49
Arrsoria LZQAAog

SUBJECT

",

omoe L5,

comun'non_E_e__g,‘u 7:'_/44&/ Walls Sta 7420 _

COMPUTED BY /?(r E. W,

GHECOKED BY

Left Barnk

oare _NMor &6

CASE 1 LOADING -~ STEM

ENTER FOLLOWING ITEMS:--=-

HEIGHT OF EARTH R.S+ =8.1
HEIGHT OF ‘WATER ReS. =22.5
HEIGHT OF EARTH Le+Se =8.251
WEIGHT OF EARTH =67
DIST D IN vV LBS
0 = 29.66 15793.01
1/5= 4.50 20+66 10112.72
2/5= 9.00 14.50 569531
3/5= 13.50 14.50 2531.25
CASE 3 LOADING -~ STEM
ENTER FOLLOWING '
WEIGHT OF EARTH =130
HEIGHT OF EARTH LeSe=11.85
HEIGHT OF “” R¢S¢=801
HEIGHT OF WIND LOAD =14.4
0 = 29.66 2027.43
$1/5= 4450 20+66 1419.32
2/5= 9.00 14+50 720.00
3/5= 13.50 14450 450.00
CASE 1 LCADING LANDSIDE BASE
ENTER FOLLOWING ITEMS
LENGTH OF BEARING =16e5
BEARING =2253¢ 1
HEIGHT OF WATER 227.00
v * EARTH 28.25
WEIGHT OF EARTH =67
DIST D IN vV #
STEM= 22.78 -8326.18
i/3= 1+81 19468 ‘=-5942. 47
2/3= 3.62 16459 -3167.08
CASE 3 LOADING LANDSIDE BASE ‘
ENTER FOLLOWING ITEMS:
WEIGHT OF EARTH =130
HEIGHT OF EARTH 214251125
BEARING P (HEEL) 2189949 '
BEARING P (TOE? 216618
STEM= 82.78 283.42
CASE 1 LOADING RIVERSIDE BASE
STEM= 29.50 7742.27
1/3= 4.10 24.50 6336426
2/3= 8.20 1950 3774439
CASE 3 LOADING RIVERSIDE BASE
~ STEM= 29,50 =3219.15
1/3= 4410 24450 ~2064.59

M FT LBS
118540.76
60727«44
25628.90
7593+75

1739656
95641.36
453600
2025.00

M FT LBS
=24227.97

~11241415
~-2928458

640416201

5380517
27124439
7609+65

-19045.89
5188435

AS 5@ IN

269
1.97
1419

¢35

« 39
31
«21
«09

AS SQ IN
ff?l

-.38
~e11

.18

1.22
« 74
f26

-+ 43
~e14

V #/50 IN
39.68

vV #/5Q IN
f34113

24:55



NED FORM 2239 NEW ENGLAND DIVISION

271 sept 49 CORPS OF ENGINEERS, U.S. ARMY race 241 - 6,
SURJECT /4/7.549 272/, De;;étg

COMPUTATION __ﬂc__g,ae Flasd Wel/s Sta. )3 478 Lol Bonk

. COMPUTED BY CHEGKED BY

DATE

VAR Z O

| _Fueesipe | || __tanpsoe

r

3.9/ yds/gs,

2

7

ok

LA

7 -

Fa

/0

lew | | pe,

AR %I
1 ‘

_ /%,
& &3\\@4d X

' f

e ———— Zvt g™
F

’,—”f"f’(/z o |
e |

S#A. J 2+ 70
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NED FORM 223

NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY rase M- 7
SUBJECT 4 12.507:a psr'é L]

COMPUTATION 7ce 7ype %#M/LM 3+ 740 Loft PBemk
GOMTED ayY 'E 'VW GHECKED .Y_

CONCRETE ONLY$=we-

ct
ce
c3
ca
cs
cé
CONC

onuuan

LOAD# MOMENT#FT

5793.75
1444.53
2227.50
1113.75
3341.25
1949.06
15869.84

CUBIC YARDS/LF OF WALL =

CONDITION #1t=wo=~

CREEP RATIO =

CONC=
WEL 1=

+VERT#
15869+8
5202.4
705.2
39798
39798
23667+1}
18562
485249
6578

60771.4
22799.0

603‘

2256+ 9PSF
«414.5PSF

2.7
=VERT#

27991.5
99807

37972.3

53012.81
11271435
11026412
7350475
57887415
28943457
16949177

+HORIZ#

30031.2

30031.2

«0

IF SBR IS NEGATIVE THEN SBR =0 & SBL =
BEARING LENGTH=

Soils Mote: . _ o
The sFrueture Js considered soFe agamst delrimental Foundatron
Seepage pressvres and fourndofion oversiress s/mce odegeorte
seepage path
difFerential bydrostotic bead Fha¥ can develop ond Fhere Os

SwFFrérent carth Frif Bebind Fhbe wall Fo deveso

-

passive corth pressuresS fo resislt slidiig.
/ F

19¢1FTe

3491

DATE e b6

~HORIZ# +MOMENT#FT -MOMENT#FT

749246
42411
1512.2
10718.2
606649

30031.2

2377+3PSF

1694917
1718946
508146
59100.0
78800.0
410034.0
367537
16035.1
"A740.3

330927
473389

877658.0

14576545

34639546
16468278
197705:7

7952.1
378055

11375+4

731892+ 4

bas been provided For Fhe saxwmvr /o - Fool

P regarre



NED FORM 223%

NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY  mee ON1-E
SUBJECT /4 rRIOrs o ﬂefuﬁft
GOMPUTATION - Zo py/As Vig -] Lottt Fonkt
GOMPUTED DY AE w. OHECKED BY oave _Wler £ .
CONDITION #2:
CREEP RATIO = 3.4

+VERT# -VERT# +HORIZ# . «HORIZ# +MOMENT#FT -MOMENT#FT
CONCs= 15869.8 ' 1694917
WEL]= '5202+.4 "17189.6
WEL2= T05.2 508146
WER1= 3979.8 59100.0
WERZ= 3979.8 78800.0
WRY = 20882.8 361794.7
WR2 = 18562 367537
WLl = A852.9 16035.1
wL2 = 657.8 4740.3
Ul = ' 26385.3 " 326519.2
gz = 8463.5 139648+6
PW1 = 24500.0 13679146
PW2 = TOB2e7 31193.8 .
PUW3 = 3997+7 ‘ h T495.8
PWa = 128243 320548
PRl = TT1629 34286+ 4 )
PR2 = 4394.1 - 82389
S5UMS= 57987.0 34848.9 24500.0 24499.9 8144673 621900.2
SUMy= 23138.0 a ‘ i h
SUMH= ' «0
SUMM= 192567.1
M/V = B3 ’ o
SBL= 1853+ 3PSF
SBR= 16+ 4PSF



NED FORM 22%¥

NEW ENGLAND DIVISION

21 Sept 49 CORPS OF ENGINEERS, U.S. ARMY pace DN -5
SUBJECT /4/754/‘”4' llerby

COMPUTATION 7ee  Tpe Flood el JA? /<] Latft BeonF
COMPUTED BY HE J)V. CHECKED BY DATE Asr €€

CONDITION #3te~we-

WEIGHT OF EARTH(SAT«)>=130
HEIGHT OF EARTH LANDSIDE PLUS SURCHARGE=14.75

~ NO CREEP
+VERTH# -VERT# +HORIZ# “HORIZ# +MOMENT#FT ~MOMENT#FT
CONGC= 15869.8 ' ‘ 1694917
WEL1= 1267144 4186846
WELZ2= 17177 12377+ 4
WER1= 772240 1146T71.7
WERZ2= 772240 15289546
WIND= 550.0 1196245
PEL1= 566 4% 1 30680.7
PEL2= 2614.2 ' 490146
PEL3= 301.6 754.1
SUMS= 457030 9130.0 533948. 4 5655.7
SUMVys= 45703.0 ' ' ’
SUMH= -9130.0
SUMM= ' 528292.6
H7V = -1
M/V = 115
SBL = 2211.7TPSF
SBR = 1481+« 4PSF
Assume wnbalonced rHor: 2. /'orc:'e balonced o5 Latsws
A ’/J 5
AT o
O~ ~
X | L/// Y
tVert -Vert +Horiz ~Horz  + iement = Momen?
[PevuTufals +45782.0 qiv6.0 S@eatd
~ 13260 9 13¢.0
/§70% 0 9 120 Y2 S37v ez b
£H= 0 e
M 5379226 . WY
v TYS 03 0
sSB L ™ 2130
5B R~ 7565



A eS e et

27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY race 201/,
SUBJEGT L220+2:4 Lerby :
COMPUTATION Tée Tf:tﬁc /é/dﬂf/ Wd//: j/‘ /ff/d é:fﬁ 54”,\'
AOMDUTER  AY : _’%? 4 "GHECKED BY DATE /”‘_"' —-é—‘-—-————
CASE 1 LOADING - STEM
ENTER FOLLOWING ITEMS3=~=-=
HEIGHT OF EARTH ReSe =8.0
HEIGHT OF WATER ReSe =25.5
HEIGHT OF EARTH LeSe =11.75
WEIGHT OF EARTH =67
DIST D IN vV LBS M FT LBS AS S& IN V #/5Q !N
0= 36400 19501+55 168631.44 3¢15 - 41.14
1/5= S.10 25.80 12609.09 87440.19 2.28
2/5= 10.20 1560 7315431 37308.09 !261
3/5= 15.30 1450  3251.25 11054.25 .51
CASE 3 LOADING - STEM
ENTER FOLLOWINSG
WEIGHT OF EARTH =130
HEIGHT OF EARTH LeSe=14.75
HEIGHT OF ™ ReSe=6+0
HEIGHT OF WIND LOAD =12.19
Qg = 36.00 4504.901 3322763 262
1/5= 510 25.80 258960 15138.90 {39
2/5= 10.20 15.60 609450 S610.+ 44 H24
3/5= 15.30 14450 510400  2601+00 J12
CASE I LOADING LANDSIDE BASE
ENTER FOLLOWING ITEMS
LENGTH OF BEARING =19.]
BEARING =2377.3
HEIGHT OF WATER =31.00
" * EARTH =1175
WEIGHT OF EARTH =87
RDIST D IN vV # M FT LBS AS S@ IN V #{SQ !N
STEM= 25.51 =9139.12 -32953.33 7{86 fSS:SG
1/3= 2.20 2151 -6648+84 =15462.56 ~e 48
2/3= 4 40 1750 ~3602. 46 =406979 -J!S
CASE 3 LOADING LANDSIDE BASE ’ '
ENTER FOLLOWING ITEMS:
WEIGHT OF EARTH =130
HEIGHT OF EARTH =14.75
BEARING P C(HEEL) =1565
BEARING P (TOE) 2130
STEM= 25.51 107731 2464405 f06
CASE 1 LOADING RIVERSIDE BASE
STEM= 3550 8327+15  65743+36 1.24 21+94
1/3= 4.95 28450 662174 32751.28 o 77
2/3= 990 2150 3712.43 885039 ;27
CASE 3 LOADING RIVERSIDE BASE
STEM= 3550 @ ~5023.01 ~35890.03 -068
1/ 3= 4495 2850 =3222+45 -9613.14 -e22
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SUBJECT

el

x
e
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=
a*
X
o
o

S
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DATE

CHECKED BY

»Y

GOMPUTED
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i

23485/

i
|
b
[

228
Spa




NED FORM 223

-

-

NEW ENGLAND OIVISION
CORPE . OF ENONRLERS, U. 8. ARMY :

Ci
c2
Cc3
C4
CS
cé
- CONC

(1IN S I { I I ]

<
Z i
- ‘
< —+

LOAD#
6856.25
2992437
3600.00
3133433

- 5400.00
4649.99
2663195

CUBIC YARDS/LF OF WALL =

i
H

NEGATIVE THEN S5BR =0 & S3L

CONDITION #1s====

CREEP RATIO =
+VERT#

CONC= 26631.9

WEL1= 95847

WEL2= 1036+6

WER1= 40200

WERZ2= 4020.0

WR1 = 457500

WRZ2 = 48750

WLl = 1 8940.9

WwLg = 9670

ul =

geg =

PW1 =

PWZ =

PW3 =

PW4g =

PR1 =

PRE2 =

SUMS= 105826.3

SuUmy= 35056.8

SUMH=

SUMM= .

MY = ile4

3BL= 1998+ 4P SF

SBR= -245.6P3F

IF 8BR IS

BEARING LENGTH=

249
~VERT#

4528849
23480.5

107694

34.3FT.

MOMENT#F T
"104557.81
40817423
28800.00
33422,.22
151200.00
111599499
470397+26

+HORIZ#

463203

4632043

-.i)

S S

6+57

§ . '-\f :
~HORIZ# +MOMENT#FT =-MOMENTHF Ty
4703972 A

571311 y

9648Ge0 S

12864040 : b
1281000.0 i
15600040 2

1235942 - B

90577842

6794812 0

292075.3°

76424+ 5 3439142 :
73908 ' 24123.0 ;]
4158.2 13095.2}
13791.3 620609 y
13337.2 435314
: . I

46320+.3  2365003.0 1963085-4¢
!Jr

40191746 s

2038.5PSF C
- .‘...,..;u. ".s.‘

R b

* e I

SR

:

- e

L 1.
g ISANRVRNFEENS SR |




NED FORM 223 NEW ENULAND DIVISION ‘
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY mﬁ&!ﬁ.]
smoT nsgrmia ,Qg_a_-ﬁ_g R o
COMPUTATION -1 -] o - .
COMPUTED BY V. 2. ONEGKED BY pATE _&ﬁ_.‘!___ |
L R ; 1' I L 1! ]I L fl }1 : 7 P

ey A b bfe — e

L s e e il

N P Dol _._LJ_HL {0 T } Lo ek
CONDITION #2:
CREEP RATIQ = 3¢ 4

+VERT# - -VERT# +HORIZ# -HORIZ# +MOMENT#FT -MOMENTH#FT.

Conec= 2663149 ' , 4703972
WELY= 958447 S7T131.1
WELZ= 1036.4 13249.1
WER1= 4620.0 96480-0
WER2= 402040 128640.0
WR1 = 41250.0 1155000.+0
WRE = 4875.0 156000.0
vl = 89409 532939
WL = 967.0 12359.2
Ul = 4341449 B68298.4
U2 = 2266T«5 6044677
PWl = 39332.8 208947 .46
Py2 = 73262 32968.2
PW3 = TOB85.0 23124.8
P4 = 369902 1609804
PR1 = 10814.1 4866346
PR2 = 10453.1 34134.1‘
SUMS= 1013263 6608244 393828 39382.8 2224182.6 1755071.3
SUM= 352438
SUMH= -}
SUMMi= 4691113
VAV 1334
S3L= 1765+ 2P8F
S53Rr= -3.0PSF
IF SBR IS NEGATIVE THEN S =0 & sBL = 1765.2PSF

BEARING LENGTH=

3909. T




NED FORM- 223 NEW DNGLAND DiVIBOW - . YR
27 Sept ¥ ounwlmus. UN 8 -m s g "'M

CONDITION #3gmmmm= E
WEIGHT OF EARTH(SAT.)>=130
HEIGHT OF EARTH LANDSIDE PLUS SURCHARGE= 15.0

NO CREEP _ : .
" +VERT# =VERT# +HORI Z# ~HORIZ# +MOMENT#FT ~MOMENT#FT

CONC= 2663149  470397.2.

WEL1= = 23246+5 ' ' ‘ 138564.3

WEL2= T 2514.2 _ : - \ 32134.1

WERt=""  7800.0 ' ' 187200.0

WER@= 78000 24960040

WIND= - 77346 18749.3

PELt= , 583947 3211846

PEL2= 4620456 o 15081t+4

PEL3= - 914.0 : 39777

SUMS= 6799247 ' _ 12148.0 1128783+«7 . 19059.1

SUMY = 6799247 :

SUMH= ‘ ~12148.0

SUMM= : ‘ 110970446

H/V “ol ‘ -

M/V 163

SBL 2637 «8PSF :

S8R 761+7PSF : T E e

[T T I 1}

A4 4!0”6 wnbolanced lbbf{ﬁ crre i |4
’ffrgubf a//s/rfék-f/oh mli’«*n Pl
l becduss  of a‘oﬂnm f// an | —

> revu,/e

£l SBEE RN
| R V¢r+ C o =Verh 0 tHYrine . pr!‘a‘.. +Momen4 -‘MQMgnﬁ ;
F}al]\h# 7981, | i;%xwi_}gé_ﬁ,JJﬁ” .-ll\v# g uuQTm% N PR
E - L saabe o L1 _sutdd 1A4‘;W| L]
quq ,,,,, P S I PR T ilzw?a\J&wwef o
: : Pl ‘ . by
:.ﬂé Q ; _kgug‘;‘”, . E ; 1 i 4”¢ : ;, ‘{u+_;‘. ; i -.y”L.:m
; A + i H

. ?%e.se bear1§7| /pres.surcs ﬂJa dm{, R
2."/3‘?1— C"!J!CQ’ bn nr¢z=n/e S . S P




NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY el /S
USIECT ___Aa_.:a_a_i_e___&ée
COMPUTATION ‘&L?A_&AM_'__MiJ/ Ldeatd Btnk‘.
CONPUTED @Y H.E W GHECKED BY oare __ Fad &€ _
CASE 1 LOADING - STEM : . L .
ENTER FOLLOWING ITEMSt===-
HEIGHT OF EARTH R-So '—‘300
HEIGHT OF WATER ReSe =30.5
HEIGHT OF EARTH LeSe =12
WEIGHT OF EARTH =67
DIST D IN V LBS M FT LBS AS SQ IN V #/5@ IN
g = 454 44 2757738 28927999 4.28 4695
1/5= 6e10 33.24 18220.17 15056384 3.04
2/5= 12.20 21.04 10465431 63838 40 2.04
3/5= 18430 14450 4651+25 18915408 .87
CASE 2 LOADING - STEM
ENTER FOLLOWING
WEIGHT OF EARTH =130
HEIGHT OF EARTH LeSe=15.0
HEIGHT oF ReSe=0
AEIGHT OF WIND LOAD =15 _
0 = 45444 S576.25  41381.25 v 61
1/5= 610 33424 2449.05 1771552 .35
2/%= 12.20 21404 750400 810000 .25
3/5= 1830 14450 61000 3721400 17
CASE I LOADING LANDSIDE BASE
ENTER FOLLOWING LTEMS
LENGTH OF 3KARING =343
BEARING. =22038.5
HEIGHT OF WATER =355
" " EARTH =12
WELGHT OF FARTH =67 ‘
DIST noIN V # o FT LBS  AS S8 IN V #/S5¢ IN
STinH= 36+54 -12691+82 =-84193.74 ~1453 -32.73
1/3= 3.97 29406  =9416462 =33597.24 “e91
2/ 3= T4 21.28 -5113.34 -10443776 -~+33
CASE 3 LOADING LANDSIDE BASE
ENTER FOLLOWING ITEMS:
WEIGHT OF WARTH =130
HEIGHT OF EARTH =15
BEARING P (HEEL) =T617
BEARING P (TOE) 2263745 .
STEM= 3684 444489 =12729.87 -.23
CASE I LOADING RIVERSIDE BASE ., o S
STER= 45450 10186449 12625192 186 20.94:
/3= 3000 35416 77024680 6097496 1.16 :
2/3= 16400 24433 4724422 17571425 .47
CASE, 3 LOADING RIVERSIDE 8ASE o e
STEM= 45450  =9204.96 -31838.08 “1e21
1/3= 000 33416 = ~4546456 ~26565+12 | -5



NED FORM 223 NEW ENGLAND DIVISION

27 sept 49 CORPS OF ENGINEERS, U.5. ARMY " eace M
SUBJECT /4/7..56/’ r-) LI st )

GOMPUTATION ‘_Eﬁ__@ﬂ_&a/ %/E 5/ Nl 7

COMPUTED BY #5 &) GHECKED BY . DATE _&é__.l_‘..._.—_.
22
FIveesoe | - Lawsosipe |
e | ] |
|
I
|
WEl N |
) !
\ i
- /520" Ml Bl
LY
\“ ‘
[+ ‘ !
N N I ‘
4
N |
s
, R -
o1 ':]r' '~*|
N N\
\“ N N
) o
Y \fevz | Pﬁ :
. {
o 0
9 L |
» N |
N w3 | |12
8 / r o \\\\ fly—
L r”')%:_____ M F
- 280" .
K., 3.2 JJ.S/{‘/

STA4 37 * 28 oo



BEARING LENGTH=

19.035"]'-

NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49 | CORPS OF ENGWEERS, U.9. ARMY mocllll]
susJEcT P2 IS O ., o '
cwwanon ___Z @0 (ol Ste 32 £ 2509 W ALeft Desk
COMPUTED BY M Ew OWECKED BY paTE ;d_—“.._._.
Lo R R i ' { e
0 OV RN T Y N OO GRS St ! } PR -
CONCRETE ONLY:===~- -
LOAD# MOMENT#FT X

c1 = 565040 5226245
02 = 1277-9 10]44.5
C3 = 225040 112500
cCa = 11666 T7777
c5 = 3375.0 5906245
C6 = : 1875.0 28125.0
CONC= 1559445 168622.3
CUBIC YARDS/LF OF WALL = 3.8
CONDITION #1j====
GREEP RATIO = 2.1 ’ :

+VERT# ~VERT# +HORIZ# ~HORIZ# +MOMENT#FT ~MOMENT#FT
CONC= 1559445 1686223
WEL 1= 388140 13224.2
WEL2= 479 .8 3539.6
WER1= 42712 640687
WER2= 42712 54250
WR1 = 234375 41015642
WR2 = 18750 375000 :
Wil = 362043 1233640
WL2 = 4476 330149 :
Ul = 20977.5 287218%9
ug = 1233943 2056561,
PW1 = 2907043 1824969
PW2 = 459545 153133 L \
PW3 = 357442 ' 69499
PWa = 1919+ 4 497643
PR]1 = 106768 3558945
PR2 = 83042 16147-0;
SUMS= 5787844 35316+ 290703 29070+3 84908241 7034454 4
SuMy = 2256146 : i
SUMH= -0 -
SUMM = 14563647
M/V = XX
SBL= 201147PSF
SBR= =406+ 8PSF
IF SBR IS NEGATIVE THEN S8R =0 & $8L = 2330+ 1PSF



NED FORM 223 NEW ENGLAND DIVISION

27 sSept 49 _ CORPS OF ENGINEERS, U. 3. ARMY mzpﬁif’__‘
ﬂuawr;__Zﬁlaﬂziz__qéaﬁaé?

COMPUTAYvOM Zea Azguur Cload Welle _5f§L_AIZILZILQQ_Jé¢ff“isﬂﬂt
COMPUTED BY HKF W “?no [ 1 4 ﬂ.l?l‘ fcé-——..“_.——_
TP T T T T T L T T L I T T T T T

CONDITION #2:

CREEP RATIO =

CONC=
WEL1=
WEL2=
WERt=
WERZ2
WR1
WR2
Wit
WwL2
U1
uz
PWl1
P2
PiW3
Pd4
PR 1
PiR2

LU I U I I T T (S TR T (O |

SUMS=
SUMY =
SUMH=

SUMM=
MAY =
53L=
53R3=

+VERT#

155%4.5
3881.0
479 .8
42712
42712
2062540
1875.0
36203
447 « 6

5506549
22756.7

Be5
1777« 1PSF
.43+ 3P SF

2.5
=VERT#

216496
10659.5

323091

+HORIZ#

23632.8

2363248

«0

-HORIZ# +MOMENT#FT
. 168622.3
13224.2

a539.6

4329.+9
3367.7
165841
8030.8
62461

23632.8

6406847
B3425.0

360937.5

. 37500.0

12336.+0
3301.+9 . .

14433.0

26769.3

790158.0

19415649

T ~MOMENT#FT

'
|

2706204+4

17765942
12472847

654843
4298.9

1214543

59600141




NED FORM 223

NEW ENGLAND DIVISION

27 Sept 49 ‘ CORPS OF INGWEERS, U.S. ARMY oy clr B

susaoT 73477+ @ ﬂefLy_ !

cowsurarion _._Zae 7 o’ hr . v28.00

coNPuTED 8V M. E oMEOKED BY oare __Fad L€ .

' T ? ! ! ey
- | o .‘[77"';7 ‘:"".i.“._"‘:l;‘:'.’:.,lﬂ“ '—_.' ‘! L [ J ‘i---—-J—-,——J ,,,l I | .! I i [ , J l l T
CONDITION #35====~~
WEIGHT OF EARTHC(SAT.)>=130 h. "

HEIGHT OF EARTH LANDSIDE PLUS SURCHARGE=13+5 (5 o' sure ‘*‘ aHeow. for

: pa;sablc 5l6pret, Darm)
NQ CREEP
+VERT# -VERT# +HORIZ# -HORIZ# +MOMENT#FT =MOMENT#FT

CONC= 1559445 16862243 '
WELI1= 11960.0 4075245
WELZ2= 14787 10908.0
WER1= 828745 12431245
WERZ= 828745 16575040
WIND= 5805 120787
PEL1= 48262 24131.2 ) -{'
PEL2= 25025 48659
PEL3= 32443 . 8410
SuUmy= 45608+ 3 '
SUMH = ~82337 ,

SUmMM= 5408483
H/V = -a1 y
M/ = 11.8
SBL = 2105+ 1P5F
$BR = 1543+ 4PSF _ ‘ BN

L1 Avswme wnbelanced forit forcp /'-l! ,b /+ne eo/ as ;" /Aw.f

o AR A | oLy Lo
' . 4 Lo o 1 Y i .

A : & ; 3
) o -

e i L)

l N N : - i
| . R . . . SR P o
_ + Vcr+ : ~ Vert, +Horine 1 . = Hori’z, -&Momew’ Mama’n'}i, i
Frev. Tob. 956080 T 3:.433..7 +wawm j

R o v +8233,7 - Wi 1842a.9 ' N

\yséord : F13%.7 . hn 7 Sy

“H=0 o ' l

..M.. = 12, l.)’ : : i

v ‘ : ‘ !

L S e ¢ i

SRL = IQW’T?Q ; t/.s'c ﬂese éeea-)n’ Vdﬁgs ’n '
SBR = le7/d aama/mj Sree’ L
\



NED FORM 223

NEW ENGLAND DIVISION

27 sept 49 CORPS OF ENGINEERS, U.8. ARNY ~sae QA2
smcr-_Aﬂiﬂﬁ*_"___:Q% .
umnmwmt__ZEEL_Ziyﬂt_JE&MZLlﬁhé& J”Q 37 #2340 Aoft Baent
COMPUTED BY /"' _M CHECKRD BY : DATE Egé £&
CASE § LOADING = STEM . - Co
ENTER FOLLOWING ITEMS:=w=--
HEIGHT OF EARTH ReSe =55
HEIGHT OF WATER ReSs+ =225.00
HEIGHT OF EARTH LeS3s =845
WEIGHT OF EARTH =67
. PIST D IN vV LBS M FT LBS AS SQ@ IN WV #/58 [N
0 = 3472 19531.25 162760..41 3.15 42455
/5= 5.00 R4 72 i2500.00 83333.33 2e26
2/5= 10.00 14.72 703125 ~35156.25 1560
3/5= 15.00 14.50 3125.00 10416.+.66 « 48
CASE 3 LOADING - STEM
ENTER FOLLOWING .
JEIGHT OF EARTH =130
HEIGHT OF EARTH LeSe=135
HEIGHT OF " ReSexz=6H60
HEIGHT OF WIND LOAD =11.56
g = 3472 371706 27183.28 52
175= 500 2472 210831 12619.84 « 34
2/5= 1000 14.72 58000 5336.00 24
3/5= 15,00 1450 50000 2500.00 «11
CASE I LOADING LANDSIDE BASE
ENTER FOLLOWING ITEMS
LENGTH OF 3EARING =193
BEARING =22330.1
HEIGHRT OF WATER =30.5
" o EARTH =85
AETGAT OF KarTH =67 :
DIST 1y IN Vo# M OFT LBS as5 S5i IN Vo#/58 IN
STEM= 26418 =10674.97 =~39099.20 -1.00 ~38.13
1/3= 2827 21«95 =7855«25 -18122«51 -+55
RD/3= 4e54 1772 4096092 -4751.90 -+ 13
CASE 3 LUADING LANDSIDRE BAsK
ENTER FOLLO@WING ITEMS:
JERIGHT OF EARTH =134
AIIGAT OF EARTH =135
SEARING P (HEREL) =167T1e1
SEARING P (TQED =197 74
STREM= 26618 40 44 1926o36 «04
CASE I LOADING RIVERSIDE 3ASE
STuM= 34-42 1713469 T4846 61 146 26«39
173= %« 00 e fi3 136345 34622456 o 37 .
27 3= 10.00 21«14 39V549 - 9580.61 « 30
CAask 3 LOADIENG RIVERSIDE 13ASE .
s TEY= 34 42 ~4ARG e =35932450 - TU
1/3= 5l 270« T3 =319430 -9187 49 -2



NED FORM 223 . NEW ENGLAND DIVISION

27 sept 49 CORPS OF ENGINEERS, U.S. ARMY PAGE A&Z_L
SUBJEST /}QS ornia L= L £
GOMPUTATION Tece 7qpe /‘7“:/ Wells - S74 5t/ Leff 54"4"
COMPUTED BY oM 7T CHEGKED BY bate __Mler. €€
|
T T | A
i WRI '
RIVERSIDE LANDSIDE | | |
¢yl 2 |
10°// 38" rgl, 59% 9
T T : +—77 7 . 3
AR l j] / // ‘ ‘?
3 "\ﬂ
Y=y ’ O (\,J I‘;}f N f
NERY 5 // | ‘}‘:
5% 4-77
Z- i& l 7% _ N ol
13 | '
o L LI
L&’-_,_-—»—*z";—'l T
;:\DT_— ----- I —— T =T \QF
i; ¢ c \"-'-.. 4
J&.
= = 2.35 yds Jor
A
———
3 N}

Wofe - Letp embedrmren? /"c—;a’/ to receh  ar alswadle éc-a}/'ng
S7d 45 i ' |




NED FORM 223 NEW ENGLAND DIVISION . .
27 Sept 49 CORPS OF ENGINEERS, U. 0. ARMY onc. QL
suaJecT /4/7.56 e ¥i-1 pory ] : . —_—
COMPUTATION 7:2:9 7—,98 F/aaa/ Wd//-.f JrA 5t /5 Ld/f 5"'# ;
COMPUTED BY Yo, # GHEGKED BY DATE _.m_ﬁ___
- L T i T T T T [ T T ] T T ! I l 1
| !;lmlﬂ»efilig LR
[N 000 N S Y Y IO O O U O VO B IR N
CONCAFLF ONLYtwwma=a :
LJAD# MOMENT#FT |

i = 5014.28 5866714
ce = . 410625 37469.53
C3 = 1997.23 7279+79
C4 = 417462 6344495
€S = 66352 8589.39
C6 = 494438 . 6084450 ‘
CONC= 11693.30 124375431
CUBIC YARDS/LF OF uALL= 2683
CONDITION #]tem==moa
CREEP RATIO= PR :

FERT# ~VERT# +HORIZ# ~HURIZ# +MOMENTH#FT. =MOMENT#FT
CONC= 116933 124375+3
Bl o= 1525147 435035
WERD= 3609 314244
Er3 = 64456 3528948
WEL L= 52173 3325447
WEL2 = 36045 6028.9
HBRL3= 572.8 759545
WEL 4= 235.% 30798
Ul = 1906945 1740094
1z = 4723 237318
Pl = 195312 , 1627604 -
PUL = 6008.2 2305317
PEL = 146240 5604 4
PP = 1206140 462339
SlMs= 406383 237925 195312 19531.2 5090306 2776113
Sikdy s LABAS T #
Sy = -0
SURNE: A31419«54F T
Hs7Yy =241 -+{}
CYRVI 13.7FT
B 3L = DAL FPSF
S s ~4TH e TPSE
I saﬁx I3 NEGATIVEs THEN S53PR=0 & S3PL= DARG . TP SE

Bral= 13577




NEW ENGLAND DIVISION

e 2HB.

NED FORM 223
Z7 sept 49 CORPS OF ENGMIERS, U.S. AWy ‘
weaEeT san/a_ Qﬂ"‘! : \\
mntm_&ﬂ_@ﬂz Llead Welle - S7a %1415 AﬂfﬁJ‘L{__;
COMPUTED BY c. M7 CHEGKED BY BATR Mg’ s
CONDITION #2 W/ F’ASSIVF. PRESs t=====~-=
CREEP RATIO= 2.8 . ‘
+VERT# -VERT# +HORIZ# ~HORIZ# +MOMENT#FT =MUMENT#FT
CONC= 116933 .o e .o 1243753 ‘
WR1 = 13198.6 s L . T2262+6
WERZ2= 8609 . . . 31424
ER3 = 644546 . .e e 352898
WEL1L= 52173 . . e 83254.7
WEL2= 36045 .o - .o 602849
WEL3= 572.8 .o . .o 759545 ‘
WEL 4= 235.8 .o .o vo 307948 L
u = . 177467 ve L] ‘e 1619393
uz = L) 36734 .o e . s 223470
PWR = e e 15125.0 .. 11092166
PWL = .. e .e 5591+ 4 e 21433'8
PEL = .o ] .e ’e "
PP - L) S .s 953305 .e 3654502
SUMS= 38585.2 21420.2 15125.0 15125.0 4452460 2422654 5;
Sumy= 17164+9# :
SUMH= .. .e -« O#F
SUMM= .. .o .o .o 2036304 4#FT
H/Yy =&41 -0
MIV = 11.8FT
SBPL= 1738+ 1PSF
SBPR= | 92.9PSF | |
i ; | !
CONDITIUN #3 e ———
NO CREEP i
+VERT# “VERT# +HORLZ# =AQRIZA +MOUMENT#FT =didcionT#FT
CONC= 116933 e .o e 1243753
UFQ2= 3642 ) . oo 31545
ER3 = 12506+ 4 .. . . 684723
MEL]— 5237-5 .0 .o e 8357601
WikLl2= 3619 . . e 60522
WEL3= 575.0 . . e TE24e2
WEL4= 2367 .o .. .o 309217 4
PEL = v .. . 3836 7 .e 10674.2&
PER = .e P 25367 .« 1057462 ’ :
PunNiY= .. L) . GT5e1) .o 12318«7 -
PSUH— L) Y e 1450'Q .0 5510-3'
50/ = 22620 . . s 341217
rPr = .e .s e e &4l «J
SUMs= 337373 23367 4991 5 3419437 317032
SivMy= 33737«3%
bU4H— L] . e '2155-0#
Slhvd= .e . s .e e 310240 « a#F7T
H/V = -.0
MV = 94 11T
S3PL= 1391.6P3F

SHP 1=
1 :

1305« HP5F
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NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49 CORPS OF KNGINEERS, U.S. ARMY
UBOT Azzazia & 4
s, COMPUTATION e 7o Lo Wok
T CoMMTID BY c. M- 77 CHECKED BY pare

“TWALL DESIGN (PER LINEAR FQOT) 3=-~~---~CONDITION 1

INSTRUCTIONS:===-=SET MAG 7+:DEC 1sAUX READER OFF :
SIGN CONVENTION: +y=DOWN +M=CLOCKWISE +H=TOWARD LAND

STEM DESIGNS ' ;
X MEASURED FROM TOP OF STEM @ 1/5 PT'Ss REINF @R+S+FACE» 3+5'"MIN COV. W

X FT .. SHEAR# MOMENT#FT D rREID" D GIV'" SHEAR,PSI -REINFXlU%
=-22.2 120135 105022.0  26e2 29.0 34+ 4 25 0
=173 203145 5779845 19.5 20.1 ©37.5 - 19.9
=133 5586.7 BA489T 8 127 i4.5 3241 11\,,?
3¢9 243247 13766 62 1445 14.2 Q.* ET.
o -4 4 62045 92146 2ed 14s5 . BeB , '.a*
h : ot s B ey g

TOE DESIGN:
X MEASURED FROM LeSe TOR @ 1/3 PT'Ss REINF @ BOT FACEs 45" MIN COV.™

445  =754149 =18584e2 11.0 2840 22.3 405
=30 =34032 ~3540«5 Teb5 23.2 193 2.§ 7
“1e5  ~2333e4 -223440 e _ ,

& 18.3 131

PR S S

THEEL DESIGN: _ 3 ‘r
X MEASURED FROM ReSe AEEL @ 1/3 PT'3» REINF 2 TOP FAGEs 3.5" MIN COVe 85

-10.9 703440 =47129940 1746 2940 2041 1.2 g

-7 a?2 604902 ‘22795-9 1202 24-2 -20'8 ) 605%

; -3+6 312646  =5578.7 60 19.3 134 . QQQf
T ‘ LU S R S A

CWALL DESISN (PER LINEAR FOGT) t=m==-- CONDITION 3
STEM DESIGN: | |
X MEBSURED FROM TOP OF WALL & 1/3 #T'SyREINFOLeS«FACES3¢5"MIN COV.

- . H . . . . P R} s e . . RPN .....

AR SHEAR# MOMENT#FT D REap! D GIV'" SHEAR.PSI REINFX10
-20.2 ~ 130545 =15451.0 1040 29,0 5.1 306 |

~14.3 -849.2 =553343 6e0 1458  4e9 2]
~Ted “371e2  =139144 - 3.0 1445 241 6

TOR DESIGH: T e e mpmey

A MEASURED Fodel LeSe TOE & 173 PT'Ss REINFQTOP FACE IF +Ms 3.5'"MIN GOV

= e ld 2124 4065 16 290 ) ye! «0
-3eti) 1181 1563 110 24.2 o« 4 o

=1e5 4T « 3 332 . o 4 19.3 + 2501 « 1

HEEL DESIGH: ‘
X HMEASURED FROM ReSe HEEL 2 173 PT'Ss SEINFEBOT FACE IF +Ms 4+5"MIN GOV,

“1JeY “w3222.1 173670 ided 280 G5 de2 ;
=7e2  =211445 763547 70 23.2 745 o ge2!
3 =1040.2 18372 35 18 3 4 7 _ _o_7
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NED FORM 223 NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGWEERS, U.S. ARMY | o D424

oot . Aazsania Llardd - e

Mram_ﬁd_@&_.-iﬂ_mw 7 -] na

CONPNTED BY M £ CHECKED BY vare _Mer £5 ..

CONCRETE ONLY$-==~ o | |
 LOAD# MOMENTAFT

C1 = ~4793+75 36672418

ce = - . 49700 3255.19

C3 = 189000 T938.00

C4 = 80500 4508400

5 = 2835.00 4167450

Ce = 1023+ 175 . 12899.25

CONC= 1184450 - 106947.13

CUBIC. YARDS/LF OF WALL = : . 2x92

CONDITION #13====

CREEP RATIO = - P I j
+VERT# ~VERT# +HORIZ# ~HORIZ# +MOMENTH#FT =-MOMENTH#FT

CONC= 11844.5 ~ ' e 1069471

WEL1= S 2841.1 ‘ 830941

WELZ2= 255.2 . - T 1582.3

WERL= 3060.2 : ) 38558.8

WERZ2= 43265 71268546

WRY = 16931.2 ‘ 24388943

WR2 = 1181.2 . 1984540 -

WL2 = 238.1 : ' _ 147640 i

Ul = 1686645 : 177098.5

ug = B629.2 K 1208093

Pul = 2112540 g 115600.6

Pu2 = 35138 10248.7

PU3 = 2565+ 6 B 40979

PWa = 131246 ‘ 2795¢4.

PR1 = 793743 2315Qs5

PR2 = 579545 : 925647

SUMS= 43328.6 2549547 2112540 211250  539443+8 42965846

SUMV= 1783248

SUMH= -0

SUMM= 1097852

M/ = Hel

SBL= 1903.0P5F

SBR= -204+6PSF .

[F S3rR 1S NEGATIVE THEN SBR =0 & SBL = 1931 1PSF

3EARING LENGTH= 18 4FTe e g o
. i : : ' : ) . i !



SBR= 248+ 0PSF

NED FORM 223 NEW ENGLAND DIVISION
27 Sept 4 COMPS OF ENGMEERS, U.S. ARMY et 2M-27
SURILGT _M
COMPUTATION ' 1 ) 7 Lot Lol
CONPUTED DY A ESH CHECKED BY vare _Mor £& .
CONDITION #21% -
. CREEP ®RATIO = T 247 : S S

+VERT# ~VERT# +HORI Z# ~HORIZ# +MOMENT#FT ~MOMENT#FT
CONC= 1184445 . ’ §06947.1
WEL1= 28411 8309.1
WEL2= 255.2 1582.3
WERILI= 3060.2 3855848
WER2= 432645 . 7268546
WR1 = 14568;7 21416046
WR2 = 1181.2 19845.0 o
WLl = 2650+3 - 77510 |
WL2 = 23841 . " 147640 :
Ul = 1571747 | 1650365
yg = T2348 101288.1' .
PW1l = 165312 739314 .
PW2 = 327445 955047 il
PW3 = 23909 . 3818:83 ’
PW4 = 11005 23437
PR1 = 5644 1646240 1
PR2 = 412141 658243
SUMS= 4096641 2295246 16531 .2 16531.2 49732846 35300140
SUMY= 18013.5 r
SUMH= ' "QO
SUMM= | ' 1443276
MY = 840 _
SBL= 1467« SPSF




NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49 CORPS OF ENGIEERS, U.§. ARMY i 2¢

~ e T , SEILE Lo Gead
: : oare _Mer_ €4

’ ) N e ix

WEIGHT OF EARTHCSAT.)=130 e
“HEIGHT OF EARTH LANDSIDE PLUS SURCHARGE=1G+25 .

NG CREEP o | ‘ 2

+VERT# -VERT# +HORI Z# ~HORIZ# +MOMENT#FT -MOMENTAFT!

CONC= 1184445 1069471 |

WEL1= 7793.8 227935 , 1;

WEL2= 7001 434046 |

WER1= 59377 S - T4815.6 o

HERR2T 8394.7 | 141031.8

W IND= ‘ 55247 955047

PEL1= 29614 1159649

PEL2= g 16132 2571.9

PEL3= 2183 466+ 1

SUMS= 346710 5343+3 37107845 303%.0

SUMV= 34671.0

SUMH= -534343

SUMi= : \ 36804044

Hs7V = -s}

M/V = 1046 . SR . :
. SBL = 1596+ 6PSF o . CEE T e
* SBR = 1705.3PSF - o o

. : . . TR ; : ) . . . . R S e |\ g i ],) X [ : - ‘._1f,+4 l} ?{ .:

L Asdume wnbatonced hori2 ﬁm:# J:.,{r,;s/sf?p/_ __,!,___QS.}B%«T_L as
] AP O S S T R T O P
‘ b e o
i R
| L
‘ ; o
; : |
i : |
i
The forca /5 sa clese re arrjiﬂ of mame»v‘s 7‘/4
Jis  effect wilt have only mines’ affecd on bearingvolvas
are! Con  be res /ec/e/ A fna.nj w/ar pe3s s/znj rml .
/s c.irum/ de. cmla o ./cwp fzf _ !



27 Sept 49 CORPS OF ENGINEERS, U. 5. ARMY sane M
sower Ao z/e  [Larby

cupmmwn_jzaﬂ__qgaeg 452904/ Halls Sk, SLFIS ‘:;;;LJékW1f

COMPUTED BY CHECKED BY . DATE i

"CASE 1 LOADING - STEM

ENTER FOLLOWING ITEMSie=--
HEIGHT OF EARTH ReS3s =725
HEIGHT OF WATER ReSe« =21.5
HEIGHT OF EARTH Le3se =725

WEIGHT OF KARTH =67
DIST D IN Vo oLi3Ss dOFT L3S As S0 IN  V #/5Q9 IN
0 = 2711 14445431 1J3524.74 257 3932
1/5= 430 1551 245400 53004466 192
2/5= Fe60 1450 5200431 22361434 1.03
3/5= 12.90 14450 2311.25 662558 +« 30

CASE 3 LOADING - STiEM
ENTER FOLLOWING

WEIGHT OF EARTH =130
AEIGHT OF EARTH Le3e=10+425
AEIGHT OF " ReSe=T7+25
HEIGHT OF WIND LOAD =11.0
0 = 27411 1676412 1377505 « 34
1/5= 4430 13.51 112271 T75755 23
2/5= 360 1450 550400 4070 e 00 « 13
3/5= 12.320 1450 A30 .09 154900 +J3

CASE I LOADING LANDSIDE BASE
ENTER FOLLOWING ITEMS
LENGTH OF BEARING =18+ 4

SEARING '=1931.1
HEIGHT OF WATER =26
" "  EARTH =725
HIEIGHT OF EARTH =57 ‘
DIST D IN vk qoF LS 4n se I vV O FE/5W L
STIEM= ‘ 2417 =T669+17 =23905.455 ~e66 2365
1/3= 1«34 2061 =5442+71  =11063419 - 36
2/ 3= 389 1705 =~23I93«32 =25 THe 25 ~s11

CASE 3 LOADING  LANDSIDE sBASE
ENTER FOLLOWING ITEMS: )

WEIGAT OF FARTH =139

HEIGHT OF EARTH 10625

3EAAING P CHEREL) =17053

BEARING P (TOE)D =159646

STEM= 24417 13406 PPEIPUSER /.- LI

CASE I LOADING RIVERSIDE sA3k

STEM= 27450 674191 4996055 te22 22493
1/3= 4420 23.16 5590402 252714174 .73
2/3= 340 15.53 3622456 747651 26

CASE 3 LOADING RIVERSIDE BASE

STEM= 2750  ~28854464 =16026+29 - .39

1/3= 4420 23.16 =15695.90 =373465 =10



NED FORM 223

NEW ENGLAND DIVISION
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Frast
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21 Sept 49 CORPS OF ENGINEERS, U.S. ARMY pace D30
SUBJECT __!i.zﬂ’?/;‘ﬂ ﬂﬁ"‘é? — S
COMPUTATION v/ Py AL %ﬁgﬁ.ﬁdﬂ.ﬂ.ﬁm_
COMPUTED BY M T W GMEGKED BY onte _ Sl E6
, £ y2.4% -
h R T -——1 .J
; RIVER SIDE. LANDSIDE
l
| | R
5 WR) E_‘}' o
; Syl
i x2 R
: c 'jf/ 32.2.%
f ; Y| {H‘J[”U
il - L /32 9% VaAlei dAEY - |
N ? N
e “ 3
Pu O
- Oy
3 % j
7 YoT.
o
2 &
Y L
f‘& L L



NED FORM 223 NEW ENGLAND DIVISION |
21 Sept 49 CORPS OF ENGINEERS, U.8. ARMY  maor DME3L
swect __Ansanie  Lerby

COMPUTATION ZEQ Z"%gg F/ga¢ &’Q/A’ Sre. [0+ 00 /ﬁ;ﬁ/‘ Tand”

COMPUTED BY s w oHECKED BY - oare __Aeeh L&
[ A A B A ‘ T R T T T
CONCRETE ONLY:==== ‘ R S - : ST T

LOAD# MOMENT#FT -

c1 = 560937  47399.21 i
ce = 1232.69 8811.70 ’
C3 = 2070.00 9522.00
Ca = 1399416 BSB1e55
Cs = 3105.00 49990.50
c6 = 1768+12 2440012 :
CoNG= 1518436 148705410 o
CUBIC YARDS/LF OF WALL = ) ' 3.74 ' gj:]
3 : ; 5 : . SR A e
CONDITION #1gmm=m l .
IRERP RATIO = 3.7 i

+UERTH# -VERT# +HURIZ# ~HORIZE +MOMENTHFT =MOMENT#FT]
CONC= 1513443 14870541
HEL1= 58113 1756641
WELR= 795.6 524845
WERL= 48541 : 669572
HRR2 = 435441 ' 3931643
AR = 217781 35062738
AR2 = 20484 4 3769142
by = 5421.5 1638643
dLe = T4242 4896-0
ur = 2890246 . 33238041
U = 81893 1255695
Pl = 310078 16333946
AuD = 958,43 526158
PA3 = 637064 1614743
Pudg = 15050 610U 2
PR1 = 73512 414507 -
Piv2 = 50222 - 127300
SHMS= 6149044 37391.9 3100743 31007.8 831521.4  661316.9
SNy = 2439345
MIERE ' -
St qdi= , . 170204.5
qAd = Hae D
S3b= 231247P5F
Si3A= ~191125F
IF 53 I3 NESATIVE THEN S3R =3 & Ss8L = 2331+62°5F
AEARING LENGTA= 20091 T o

Sorls WNefe: :

7he structure /s considercd 30/ agornst delrimentol/
Foundatron seepaoge pressures ond FoundoFion oversFress
Sthce adeguale seeprse path has been provided For the
praximani //-Foo //f/ﬁrc-ﬂ//&/é Srostate head Fhol cen
develop ond Fhere /s :a/f//c'/éﬂ/earfé £r1 bebind Fhe
wall to deyelop regurred possive corth pressures o
rezist 2/idiig-



NED FORM 223

27 Sept 49

SUBJECT

44224/7Aa

erd ey

NEW ENGLAND DIVISION

CORPS OF ENGINEERS,

U. 8. ARMY

COMPUTATION
COMPUTED BY

A & w

5
GMECKED BY

Vd

07

CONDITION #2:

CREEP

CONC=
WEL1=
WEL2=

RATIO =

+VERT#
15184.3
5811.8

7956
4854.1
485441
191906
2048+ 4
54215

T42.2

38902.9
24834.6

Be5

1900+ 7P3F
258+ 8PSF

5.1
-VERT#

271678
6900+ 4

34068.3

+HORIZ#

25382.8

25382.8

i
G
: i
I
. -
i
t “1“ T

-~ o)

- : '
T e T e s

-HORIZ# +MOMENT#FT =-MOMENT#FT

-

936140
598840
15209
519146
3321+0

25382.8

148705.1
17566.1
524845
66987.2
89316.3

308969.0

37691.2

1638643 -

4896.0

4945748

27429, 4

17265343

213219.9

312430.3

'112459.9

R an e SR e

1058068
151781
51401
559433.3,




NED FORM 223 NEW ENGLAND DIVISION .
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY waee D22
smsecr _ Arsenie  Llerh <
P COMPUTATION 7-“ yr y_,gg I:/ #M—_—%J——M—&M
A COMPUTED Y HEW oMEcKED BY owre _fzb {4
| . T s S N L S T N B O
L K 'CONDITION #31-===~ : ‘
! WEIGHT OF EARTH(SAT«>=130
i HEIGHT OF EARTH LANDSIDE PLUS SURCHARGE=17.35
NO CREEP o
+VERT# ~VERT# +HORIZ# «HORIZ#F +MOMENTHFT -MOMENT#FT
CONC= 15184.3 14837051
WEL1= 13634.2 4120940
WEL2= 186645 123127
WERL= 94185 12997543
WER2= 941845 1733004
WIND= 3790 §5812
PEL1= 762146 47389+ 4
PEL2= 4099 « 4 1032140
PEL3= 5512 18630
SUMS= 4952241 126514 5619733 1225440
SUMy= 495224 1
SUMH= =-12651.4
SUMM= 5497192
H/V = -2
M/Y = 1141
3BL = 2377 +5P5F
SBR = 1928+ 7P SF
{ T I ; E ‘g L ' J i. ;mw} U S S ‘L“;;“;
| 44_15\5:/* //ﬁdd/ @n d-cla/ | ,Ayar/z, are e 4s. dadomced os Felbws!
i ' I F : : i : : ‘
f | R
g A
: i
: ]

. Prcv :Tuf‘ 488201

L

EH .

‘ M/y 3 // 57

+ Ver’/ “ ' V"’" 3' 7‘/74!/"/ '2. - ﬁ/or‘: 2 -f-Mgmen/ Mmen }
o : YR CSYg 19 :
\165! "’ ;1,93 24 /7T
‘1?522 l _4'_2_;6:?-# 12650y 191364
SBL# 2762 : 5/66 Mesc presﬁa,,,, S ‘7?54’2"5 .
_§ '/‘&e:/ T

SBR 2203 ?'



b syl o R g 77 n PETr

NED FORM 223 ‘ NEW ENGLAND DIVISION ‘ _ B
127 Sept 49 CORPS OF ENGWEERS, U. 3. ARMY o saoe DURSRY.

“'CASE 1 LOADING ~ STEM ~~ '
ENTER FOLLOWING ITEMS:==~-
HEIGHT OF EARTH R«Se =10+5 .
HEIGHT OF WATER ReSs =25.25
"HEIGHT OF EARTH L+Se¢ =14.35
WEIGHT OF EARTH =67
' DIST D IN Vv LBS ™M FT LBS AS S8 IN V #7586 IN
0 = 34436 188466.16 161068493 3415 41452
1/5= 5405 24.26 12123. 46  83490.88 2,31
2/5= 10.10 14.50 = 717257 36221452 1468
3/5= 15415 14.50 31867.81° 1073230 . 49
-~ . N .
CASE 3 LOADING ~ STEM
ENTER FOLLOWING
WEIGHT OF EARTH =130
HEIGHT OF EARTH LeSe=17+35
HEIGHT OF ReSe=640
HEIGHT OF WIND LOAD =7.9
Q0 = 34436 607973 4421169 « 36
1/5= 5.05 24426 362081 1971781 . 54
2/5= 10410 14.50 498481 4500413 .20
3/5= 15415 14450 505400 2550425 et
CASE I LOADING LANDSIDE BASE
ENTER FOLLOWING ITEMS :
LENGTH OF BEARING =20.9
BEARING =2331.6
HEIGHT OF WATER =31+5
" " EARTH 214435
WEIGHT OF EARTH =67 . : ,
DIST D IN v # ™M FT LBS AS sS@ IN V #/5Q IN
STEM= 09,48  ~7020+42 ~23311.07 -e53 -22.27
1/3= 2401 24415 ~5141.75  =10980.37 -+30
2/3= 4402 18+82  =2801e61 -2900.06 -+10
CASE 3 LOADING LANDSIDE SASE
ENTER FOLLOWING ITEMSS
WEIGHT OF EARTH =130 - S
HEIGHT OF EARTH =17.35 ‘ i
BEARING P CHEEL) =19R8.21 424037 - '
- BEARING P (TOE) =29y 2/02/6 o
. STEM= 29,48 - 1583418 381734 .08 i
CASE I LOADING RIVERSIDE masE 77775 omomv o ey
iy 4060 33:00  £551.68  56632.69 . 1.08 175111
LiL 273 aies 2 16 .. _:!)776.?,1. 2948957 «70 Coab
T 20 . el , ‘1f33_r 41364217 9286417 W26 5
CASK 3 LCOADING RIVERSIDE BASE .
STEM= 35,00  ~6291.00 -48417+46 -.93 i

1/3= 4460 28e16  ~4678.01 =12072.06 -.28 ‘ g’



NED FORM 223% NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY race RM- 37
swiect ____Ansonia__ [Llerdy '

GCOMPUTATION Z- /-:ztj&’ oo U/nl 2 Mggﬁ J/(Lft!/ - 40:’ sht ATard

GOMPUTED BY

CHEGKED BY

Coﬂa/}’/-hn -r 7 ”Aaoc.//hj .ql-l' ..D:'men:n'wa s

DATE

}
IV ERSIOE "\ LANDSIDE
2. 3¢ st /¥t
WRI
A A ]
] \Q a‘l'ﬁ'}
© ¢l ‘;‘; 2=
'S . S
N\ 7 _ W IR
[
/220" 6 | ¢l0”
fwR : - : |
1 . ER3 g [t wen
" N OQ e e Fr
WER3 eay | n WELZ-;’—
F—: 1V T —
' ] c2 I (?, K <4 ‘¥
|
| . ] '
,/—/f’/ U,
Ua
Note -

Bose of wals rresd Bo Sev ro0’o0 betous
g rade i ordfer Ho reoch gacd srateria)
Base coiclth 75 reguired Jn order  Ho o8 in
a Fourndedion J//'c/z‘ﬁj' Foetor df.fﬂf:‘v"? of a2f
Jeast A4S '
An I wall coes 4‘/5a Consicleras bar 24 7
Used pleae A /_7»-0;;‘-—”"‘7 of beiloinss -‘?#d;cw.ss/éé
cx/aﬁmn:je Yo Fhenr Koo /a//e a/ra’y/'n)— g/oera/a'ar;
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NED FORM 22X NEW ENGLAND mvusnou
27 Sept 49 cORes oF uomerns, U.5. Anwy raee Q-3¢
.u.m__Anam /)w - ,
CONPUTATION 7’:~f5;‘nr V.77 ‘ v a7 -
CONPUTED OY _ y o OHEONED BY " paTe —A&Llf—-.w
CONCRETE ONLY$en=eee= | o
- LOAD® MOMENT#FT
Ct = 4050.00 51637.50
cz = 4500400 45000400
c3 = 450400 3600400
Ca = - 285%.00 3600.00
CS = 1IR.50 . 1837.50"
C6 = . 15000 1950+00
CONC» PA87.50 . 107325.00
‘CUBIC YARDS/LF OF WALL= o 2,34
CONDITION #1t==mmne
' CREEP RATIO= 3.00
INSTRUCTIONS$==-----SET DECIMAL 1 -
*VERT#  <=VERTS# +HORIZ# ~HORIZ# +MOMENTOFT =MOMENTOFT
CONC= 9487.5 - . : : 107325.0
WRY = 13500.0 . . _ 8100040
WER2» '388.5 , : 155440
ER3 = 6432.0 : 3859240
WEL1=  6216.0 1056720
WEL2= 194.2 34965
WEL3= 971 - © 134345
WEL A= 323.7 . . 445145
Ut = 1666646 : - 16666646,
U2 s A166.6 - - . 277777
PUR = 12500.0 - 83333.3
PuL = : 416646 138888
PEL = 1115.5 3718.5
PP = 72177 240592

SUMS= 366391 20833.3 12500.0 ° 12500.0 426767+9 236!1!.}
SUMV= 15805.7# :

SUMH= -0 | '
SUMM= 190656 +.80FT
H/V =g41 -s0 .
M/V = 12.0FT
SBPL= 1279.2PSF
SBPR= 301.3P5F
IF SBPR IS NEGATIVE, THEN SBPR-O & SBPL= 1327 +5PSF
BRGL= 23087T
Lo S TR N B L
P : A poatit o L
- ‘H%‘H;muy, i gué‘mw‘.%T»fm;+ww$___"%“m4mw§_.;"_%_.;"m;,f“ SRR
i Cﬁuna/{Uc:n T‘ﬁwaz,&vf546¢1*£¢oy’.mﬁ;_%u? P i.ﬂ.ﬁww :
’ I H ! |
] O g . I i [EEE i 4
: [ % N TN U S ;
! 1 .
e Ao [ R g FO.
0 R S S Y N T SR S
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NED FORM 223¥ NEW ENGLAND DIVi5!n™:

.i Sept 49 CORPS OF ENGINEERS, U.S. ARMY rmoc DM-37
SUBJECT i Lof
COMPUTATION - < 2, SHrece?
SOMPUTED @Y (4 A0 oNECKED BY oare _Mor, E&
CONDITION '3 jomensns ty
NO CREEP .

+VERTS ~VERT# +HORIZ# -HORIZ# +MOMENT#FT ~MOMENTEFT
CONC= 9487.5 .o .o .e 107325.0
WER2= 390.0 .e os ’ P 1560.0
ER3 = 12480.0 S ee .. .e 74880.0
WEL1= 6240.0 X . P 106080.0
WEL2~ - 19%5.0 se .e .e 3510.0
WEL3=s - 978 . .o ce 13487
WEL 4= 32%.0 os e U ‘ .e 4468.7
PEL = .o ve e 2164.5 .o 7214.9
PER = . e o 2164.5 o T214.9 '
PHND= R se *e e 500.0 oo 7500.0
PSUR= 'Y .o e 1298.7 . . 6493.+5
SUR = £2535.0 o .o - ow AR461 <2 o
PP = . ee .o oe . ' o -;0&41 Q.
SUMS= 31750.0 : 2164.5 39632  348848.7 21208. 4
SUMy= 31750.0# ' '
SUMK= oo .o 179874 _ '
SUMM= PP P ‘. .o .3276Q002.PT
H/V = -0 . ‘ '
M/V = 10.3FT
SHPL= 1739:.4PSF
SBPR= 143503PSF
: |

WALL DESIGN (PER LINEAR FOOT) te==-=<=CONDITION 1}

INSTRUCTIONSt====8ET MAG 7.DEC 1,AUX READER OFF
SIGN CONVENTION: +VsDOWN +M=CLOCKWISE +H=TOWARD LAND

STEM DESIGN:
X MEASURED FROM TOP OF STEM @ 1/5 PT'Ss REINF @R«S.FACE, 3.5"MIN COV.

XFT - SHEAR# MONENT#FT D REQD™ D @IV™ SHEAR,PSI REINFX10

=179 TASE.2 536375 18.7 204 303 181
=143 35673.1 29918.8 : 140 1495 326 143
=107 3618.0 131182.9 9.2 145 ,2001 6:2.

=Tel 1619.6 38868 5.0 145 9.3 1.8
=395 4047 A85.6 17 14 % 243 2

TOE DESIGN: '
X MEASURED FROM Le.Se TOE ¢ 173 PT*S, REINF & BOT FACE., 4.5" MIN COV.

=5.9 =5945.0 ~16609.8 10«4 - 194 25.4 5.9
“3e9 =36907 =7017.4 67 174 175 27
=19 170846  -1662+3 3.3 154 : 9.1 7

iy o s iy e P

U AP e | - ; . b e e
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SURJEGT /4”54/”’4 Lardy —_— e e
COMPUTATION 7- r'Pd F/aldd/ Halls Afdp/c J?‘rdg?‘ e e ——
coMsyTED BY .M 7 CHECKED BY eare _ e _p6 .

ConpiTiom  No | gond) o 1

HEEL DESIGN: .
X MEASURED FROM R.S. HEEL @ 1/3 PT*S, REINF ¢ TOP FACE, 35" MIN 0OF

. . ‘)0
=119 2834-0 "2092009 1101 200‘ llos 7 .
“T+9 23245 =10456.5 8.2 18+4 10«4 - T

=3+9 13793 «2901.9 4.3 164 | §«9 3:2

-, (&

%

S

""" WALL DESIGN (PER LINEAR FOOT) g=====-CONDITION 3

INSTRUCTIONSs==-==MAG 7, DEC 1, AUX.READtR OFF
SIGN CONVENTIONt +V=DOWN +M=CLOCKWISE +HsTOWARD LAND

STEM DESIGN$ : :
X MEASURED FROM TOP OF WALL @ 1/3 PT*SsREINFOL.S.FACE,3+5“MIN COV.

X FT SHEAR# MOMENT#FT D REQGD™ ~ D GIV™ SHEAR,PS1 REINFX10

“17.9 ~1538.8 ~10653.9 843 20.4 652 3.6 .
=119 =-75%9.4 =375T«9 449 e 4 T4 B P

=509  -299+.8  ~898.9 . Red 145 167 2]

TOE DESIGN: :
X MEASURED FROM L.S5. TOE @ 1/3 PT*S, REINFOTOP FACE IF +M,» S:Sfﬂlﬂ cove.

=59 186.1 254.6 !-2 20+ 4 7 0
=3.9 5645 23«1 —3 .2 AL ekt
1~ B t——=t b6 -3 5w ARG +———246+—— 0

HEEL DESIGN: '
X MEASURED FROM R.S. HEEL @ 1/3 PT'S, REINFE@BOT FACE IF +M, 4.5"MIN COV.

-11.9 «“2299.46 1172702 8.7 19.4 9.8 4ol
~T7«9 =-1302.8 4597+ 4 Se4q 174 6.2 . 1.8
-3.9 -536+2 9952 25 15+ 4 2.8 -f4
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comruten oy  F2. 4\ K. OMEOKED BY 2 R, paTe _SoaT )30
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o (cantile ver) D g ! '
C'ZCD '-lg‘_c + Cl-\-}s s 1S x l-!'a. + &3-553 1-3_3 a bo Z‘/n'
2 3 R =y

o a S L

0] '¥0®-‘- L (3L, v 2w, ) = 2_.-9.1 {Bn025 4 s Sas ) s+ ¥1eT

‘ o . GO S o .

;‘ @"'o CD:J.: (2w D )s 230 [z.x 2§ 4+ 3rG80. ) 183.32
(-] -

| Lo

® b D 25 (3c500+2n318) » 1RGO
Lo '

© W D g:-;\. (2x500+ ax 378 ) = 14107 . ‘
60 o . »

— | L
(D » B 125 (k318 r2x28.75) . W2TC
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. . . . . ‘ C Mg 1-60: e
‘0% . QA:0g = 'J""E‘:ra DY ra- =tg :___g_ﬂ.-o.a_m ;

Nember ac. o Mgmb.r- - 6.5 ‘ ‘
carry over factor. = UL " carr 4wgr~ 'Fdd‘f-k . ,} 3
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SUBJECT /4’/7-39_"', .a Mé
GOMPUTATION £y pemr 7~ep & e/ @ LD ke
COMPUTED BY AL v CHECKED BY oare  Yor /6L
Alember bd. : -
N = ?g wHeV?2 8/ 8T = #F 00 -ér.?r.syx'z = 42,240

- {978 x 305 = 20.760°%
AMs = CUed # /4TF/70X TS 7
resd o = Fb, 70 - ,4.7e¢ 20.5 0K
3o : o
+A4s = 70740 ~ _HMP8 . 295- 69 L P cseffop”
LYY 20,000
s MR fece - V@ face = Ve¥7x 2285 = 3‘3_‘600
- Py s0 - _f FE3Yow 2 <= I8 SY0'
- M5 = SESYO * S04 23 - 11,940 "
/2 ,
~ds= 2890 | 90 = .99 0" e #0007
/oYX 3)S 24000 :
Check Sheor 57 ,
Mo = 33606x - Y4¥Ixt - TEFSY0 ¥ = 2,03
T
= Sirix Yy = 24, z0R
e iy Lls fe Y/ - Lo B Hdte
~ /0 d o26-5 Y 29.20 i
wo= 4647 = 31 we s 2310044 008) (2 £:49) - LD/ L
I N 6. 12X 2511
5 . Aole . 2. 85 oK
40N T :62 2
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NED FORM 223 NEW ENGLAND DIVISION

21 Sept 49 CORPS OF ENGINEERS, U.S. ARMY roe 2M-£1
SUBJEGCT 3 rd -
COMPUTATION /Fearer [Frock 69_‘1/9} i L L hre ‘
COMPUTED BY L. mT CHECKED BY H.E. W DATE Mer 44
BOX CULVERT W/ HAUNCHES IN EARTH EMBANKMENTtw==~=-
UeSeAe ENGINEERSsN+EeDe BY C«M.TERZIAN DEC+22s1965

REFERENCE? PRELIMe EM PART CXXIX CHAPTER 2
EQUIPMENT: MATHATRON W/ APS&PTP

DESCRIPTION3$=THIS PROGRAM DETERMINES REQUIRED RE-STEEL DUE BENDING
AND DIRECT STRESSES FOR TOP SLAB,WALLS & BASE SLAB.

© ALLOWABLE STRESSES$ F*C=4000PS1
FC=1800PSI -
F Sa20000PSI
=5GP IE
ALL UNITS IN POUNDS-FEET

ENTER FOLLOWING ITEMSt~e=-

PROJECT NAME =ANSONIA-DERBY
STATION =BEAVER BROOK
DATE 23/31/66
CLEAR HEIGHT OF CONDUIT OPENING =8
CLEAR WIDTH = = S14.5
THICKNESS,TOP ‘SLAB =2
s »WALLS =2
" »BASE SLAB =2
HEIGHT OF ugagn TO TOP OF CONDUIT=0
HGT, EARTHCSEB) TO TOP OF CONDUIT=20.8
HEIGHT OF EARTH(MOIST) =0
WEIGHT OF WATER <, =0
*  EARTHC(SU8) =130
®  » EARTH(MOIST) =0
EMBANKMENT LOAD FACTOR =15
LATERAL PRESSURE FACTOR =+333
ROOF CARRY OVER FACTOR =.622
ROOF STIFFNESS FACTOR =6+82
ROOF FEM COEFF . 2.0959
WALL CARRY OVER FACTOR =.639
WALL STIFFNESS FACTOR 27421

WALL FEM COEFF. =+0974



NED FORM 223 NEW ENGLAND DIVISION
27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY

st o A222000i8  Larby

ot D-82

COMPUTATION Mﬁ_&ﬂd&'f‘y @ £ Dike

COMPUTED BY ot 7T CHECKED oY AW oarg _Her £€
CENTER LINE ROOF WALLTOP hﬁLLBOT BASE
FEM MOMENT= 113729.8 -1631T7+6 17582+5 =120503.9
FINAL MCM.= . '78800.0 «78800.0 84980.0 -B84980.0

o | 3432.8 67617 -~8757+5 =3434.9
WALMD MOMe= Ha7 ~o0 . msessseseed
SHEAR = 3593100 T181.4 F138.9 380775
DESIGN ===~ -
ROOF HAUNCH DEPTH =]
WALL b o =2

MS#FT SHEAR# AXIAL# D REQD*™ SHEARA.PSI REINF.X10

ROOFB= 63586.1 =0 85248 14.0 -0 173
ROOQOFT= 509671 31581.0 B524.8 13.7 809 8+8
WALTP= 102962.9 ST44.1 4029340 178 14.7 1.9
WALMD= =-34338.1 -e0 A1 4930 -25.2 =«0 -32.4
WALBT= 1095623 7312.0 H42692.9 183 187 21 .
BASEB= 662350 3346240 107998 4.2 88.5 9.2
BASET= 6T156.9 -0 107998 14.3 ~e0 17f4
IF REINF. 15 (=) USE MIN. STEEL

IF "

EnD

" AND DREAQD IS > D GIVEN, DESIGM IS OK
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NED FORM 223 NEW ENGLAND DIVISION

27 Sept 49 CORPS OF ENGINEERS, U.S. ARMY s DM-F
ssseer _AAr50n 14 Qﬂ:.ég Z
COMPUTATION _&LZLE_CM&_CP_O_&L_&N’ Sectian

COMPUTED BY Y Ry CHECKED Y oare _ Her €&

Sections with S84/ phis 30" syrcherge. A /"/ﬁms.rm
BOX CULVERT w/ HAUNCHES IN EARTH EMBANKMENT tm===«~

UeSeAs ENGINEERSDNOEOD. BY CeM.TERZIAN N DEC-231965
REFERENCE ¢ PRELIM. EM PART CXXIX CHAPTER 2

EQUIPMENT$ MATHATRON W/ APSLPTP

DESCRIPTION:-THIS PROGRAM DETERMINES REQUIRED RE-STEEL DUE BENDING
' AND DIRECT STRESSES FOR TOP SLAB,WALLS & BASE SLAB.

ALLOWABLE STRESSES? F'C=4000PS1
FC=1800PSI
FS=20000PS1
=T ORS—
ALL UNITS IN POUNDS-FEET

ENTER FOLLOWING ITEMS:w~=-

PROJECT NAME =ANSONIA~DERBY
STATION =BEAVER BROOK, LOW FILL SECe, COND 1
DATE =3/31/664
CLEAR HEIGHT OF CONDUIT OPENING =8
CLEAR WIDTH * i i =]14+5
THICKNESS»TOP SLAB =15
i » WALLS =15
hd »BASE SLAB ' =15

HEIGHT OF W R TO TOP OF CONDUIT=0
HGT» EARTH( ) TO TOP OF CONDUIT=8

HEIGHT OF EARTHC(MOIST) =0
WEIGHT OF WATER a.4 =0

" * EARTH(SUB) =130

" * EARTHC(MOIST) =0 .
EMBANKMENT LOAD FACTOR =128
LATERAL PRESSURE FACTOR =.+333
ROOF CARRY OVER FACTOR =639
ROOF STIFFNESS FACTOR =7e17
ROOF FEM COEFF. : =+0974
WALL CARRY OVER FACTOR | =e695
WALL STIFFNESS FACTOR 29.42

WALL FEM COEFF. = 1024



NED FORM 223 NEW ENGLANC OIVISION

21 Sept 49 GORPS OF ENGINEERS, U.S5. ARMY race L41-F 5"
w&!u' ’éﬁi
/' GOMPUTATION ot ._S'e cedion
g COMPUTED BY c M Z CHECKED BY DATE %_l’ é{

CENTER LINE ROOF WALLTOP WALLBOT BASE l
FEM MOMENT= 38802.9 ~64264+7 73996 -43932.2
FINAL MOMa= 27802+ 4 -27802.4 32583+ 3 =32583+3

-1 . 1376.2 3581.0 =3564+4 =1382.6
WALMD MOME= He2 -0 - ~seseceonrsd
SHEAR = 12449.6 2450.9 41085 14095.3
DESIGNs==nnn= -
ROOF HAUNCH DEPTH =1
waLL Al " =2

MS#FT SHEAR# AXIAL# D REA@D™ SHEAR,PSI REINF.X10

ROOFB= 20203.0 ~e0 2807.8 7+8 -.0 8+3
ROOF T= 22897.0 1128244 28078 Be4 354 446
WALTP= 3297S5+6 20751 136167 100 65 1.8
WALMD= “16316.8 -0 145167 “11.3 -+0 =151
WALBT= 377736 3448.6 154167 107 10«8 2.2
BASEB= 272391 127738 46873 ‘9t 41 .7 Sel
BASET= 22AT6.7 -0 468T«3 8.3 : ) Bedq

IF REINF. IS (=) U3SE MIN. STEEL
iF " " * AND DREGD IS > D GIVEN, DESIGN IS 0K

MS#FT:---~CORRECTED TO FACE OF SUPPORT FOR CORNER MOM. W/ AXIAL LD& VA/3

" FOR MID-SPAN MOMENT WITH AXIAL LOAD & VA/6
SHEAR#$=--~  ® TO FACE OF SUPPORT
SHEAR,PSI: " . ow "
REINF 2-==~(MS)/(FSIXJXD=N/(FS)=CAS)

DIVIDE GIVEN VALUE BY 10

Shesr 3&/{7 fec /or ot mrcs/m'/e// becawss oF
Saew it Shabe ypolids

Jec/xa»; ynder /*'oa/wzy:r ond /n}'/&r- £l Ao be
,nves/zja/e/ feor fecessary c/mjes 'y féfaém,oss and.
Stes! “reinf.
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NED FORM 223]" NEW ENGLAND DIVISION

27 sept 49 CORPS OF ENGINEERS, U.S. ARMY raoe 215
SUBJECT n:a roef 1
GOMPUTATION Lol 2 ~ ¥ S Sereg

COMPUTED BY C- N, TC CHECKED BY onre _Aprif &€&

BOX CULVERT W/ HAUNCHES IN EARTH EMBANKMENT t==m~=

UeSeAs ENGINEERSsNE«Ds BY CoM.TERZIAN DEC+2,1965
REFERENCE: PRELIM. EM PAxT CXXIX CHAPTER 2
EQUIPMENT MATHATRON W/ APS&PTP

DESCRIPTION:-THIS PROGRAM DETERMINES REQUIRED RE~STEEL DUE BENDING
AND DIRECT STRESSES FOR TOP SLAB,WALLS & BASE SLAB.

INSTRUCTIONS: PUT PROGRAM TAPE ON QUTBOARD READER
' ANSWERS ONLY ONs AUTO TAB»MAGS, DEC1, PROG.&CONTROL AUTO
PUT LEADER FROM PUNCH TO INBOARD READER

ALLOWABLE STRESSES: F*C=4000PSI
: FC=1800P5S1
F5=20000P51
V=60PS1
ALL UNITS IN POUNDS-FEET

ENTER FOLLOWING ITEMSt=e==

PROJECT NAME =ANSONIA-DERBY
STATION =BEAVER BROOK
DATE : =4/9766

PART ti1=-=-«~DESIGN FOR INTERNAL LOADS(PRESSURE CONDUIT)
(CONTINUE W/ PART 2 FOR EXTERNAL LOADING)

CONDITION STATEMENT =COND 2
CLEAR HEIGHT OF CONDUIT OPENING =8
CLEAR WIDTH " " =14.5
THICKNESS,TOP SLAB =1e5

" sWALLS =15

o »BASE SLAB =1.5
HGT», EXT. WATER TO TOP OF CONDUIT=0
HGT’ INT. (1] (2] (1] (1] (] 320
HGT, EARTH(EDB) TO TOP OF CONDUIT=2
HEIGHT OF EARTH(MOIST) =0
WEIGHT OF WATER g, : 26245

" "  EARTHC ) =130

e " EARTHCMOIST) =Q
EMBANKMENT LOAD FACTOR , =1
LATERAL PRESSURE FACTOR =.333
ROOF CARRY OVER FAGTOR =.639
ROOF STIFFNESS FACTOR _ =717
ROOF FEM COEFF. z.0974
WALL CARRY OVER FACTOR 24695
WALL STIFFNESS FACTOR 294 42

WALL FEM COEFF. =.1024



NED FORM 2233) NEW ENGLAND DIVISION

27 sept 49 GORPS OF ENGINEERS, U.S. ARMY nag DH- 5T
-mnum.ﬂébZﬁﬁlgﬁlzz;éu V7
coMPUTATION EMM&M{/_@- Bt g Condlid
GOMPUTED BY CMT GHECKED BY orE _.g‘:g _-,_/ &6
FPART ONE (Cend) o T LT
o )
CENTER LINE ROOF WALLTOP WALLBOT ~  BASE o
FEM MOMENT= 33077.6  =1373643 14677.6  -45385+6
FINAL MOMez. ~ 25325.0 =25325.0  36698.0  =3669840 : L
-1 460.3 119604 -1192.3 -461.9 .o '
SHEAR @ CL= 974241 4897.1  7852.8  13367.1
WALMD MOMa= 4.1 sensnsvsch
MOM @ FACE= 18018+3 ~21652+1 30B08.3 ~26672+6
MS#FT SHEAR# AXLAL#
ROOFM= 1505245 .0 489741
ROOF C= 157738 - 974241 48971
WALTP= 17186.9 489741 974241
WALMD=  =18473.7 .0 1155446
WALBT= 246817 785248 133671
BASEC= 23727.8 13367, 1 785248

BASEM= 1818441 «0 7852.8

PART 2i=--=-=-«=-DESIGN FOR EXTERNAL LGADS
(EXTs EARTHs WATERs & CONCRETE)

FEM MOMENT= 120931 -262004 3380.5  =17222.5
FINAL MOM.= BL43.6 ~8443.6 132136 =~13213+6
-1 21445 55741 -55545 -215.1 .o
WALMD MOMe= 3¢6 1¢1 B 3 ‘
SHEAR = 3880.0 71445 2369+8 5525.7‘

DESIGNg=wmecax

MS#FT SHEAR# AXIAL#
ROOF M= 649446 «0 " BAT.1l
ROOFC= 6891.9 3516.2 847.1
WALTP= 100314 6130 4243.7
WALMD= =5007.9 +0 S143.7
WALBT= 147987 1988.3 6043.7
BASEC= 11472.3 5007.6 2724.3

BASEM= 8756+ 4 .0 272443 Y
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27 Sept 49

SUBJECT

lbzamﬂ/g e rbrey

NEW ENGLAND DIVISION

CORPS OF ENGINEEAS,

COMPUTATION
GCOMPUTED BY

CHr T

CHECKED BY

FINAL DESIGN3~~--~-FOR COMBINED 1.0ADINGS

IF +MS THEN LOCATE REINF
MINIMUM COVER

MS#FTt=~-<CORRECTED FOR MID-SPAN MOMENT WITH AXIAL LOAD & vVA/é

ROOF HAUNCH DEPTH =1
u ALL ™" (1) - 2
MS#FT SHEAR#
ROOGFM= 855749 )
ROOFC= 8881.9 6225.9
WALTP= 71555 4284.0
WALMD=  -13465.8 «0
WALBT= 9883.0 S864. 4
BASEC= 12255. 4 83595
BASEM= 942747 <0
VALUES
ROOFM=ROOF SLAB@MID-SPAN IF
ROOFC=ROOF SLABRCORNER  IF
WALTP=WALL TOP s
WALMD=WALL MID-SPAN "
WALBT=WALL BOTTOM v
BASEC=BASE SLAB@CORNER "
BASEM=BASE SLAB@MID=-SPAN *

L1

"

U. 5. ARMY PacE QZ;HZ
-~ i s & Pﬁ.&‘u"‘ Cons

' DATE £ 2 /_Q'_.,.

AXLAL# D REQD" SHEAR,PSI REINF +X10
405040 - 5¢1&41 .0 6ol
405040 5.2 19.5 4.3
54984 4 446 942 440
641049 604841 .0 3.2
7323.4 5.5 1246 5.4
512845 5.5 -4 Se2
5128.5 5.3841 .0 7e1

"
"
"
"

L1
"
1]
(1]

IN OPPOSITE FACE
3" FOR ALL EXCEPT BASE SLAB@BOTTOM= 4™

-MS THEN REINF@
=MS5 THEN REINF@

B0TTOM
TOP

OUTSIDE FACE
INSIDE FACE
QUTSIDE FACE
BOTTOM

TOP

A5 GIVEN ABOVE

OF NEGATIVE SIGN (=) INDICATE EXTERNAL LOADS GOVERN (SEE BELOW)

i TO FACE OF SUPPORT FOR CORNER MOM W/ AXIAL LD & VA/3
SHEAR# 3~ == " TO FACE OF SUPPORT
SHEQR’PSI s (L] L1 " " "
REINF t==~=={MS)/(FSIXJXD-N/(FS)=(AS)
DIVIDE GIVEN VALUE BY 10
END
Alote the Secl For Lpwer Condai? é‘xce,b"

fom

f)fa i

SHheal ok eore ’4‘7"’” e
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27 sept 49 CORPS OF ENSHEERS, U.§. ARMY moe DM 11
sawer o ANSON/A LDERBY :
CONPUTATION ___Bﬂwx—___—mwﬁlﬂ

COMBYTED aY 1@ CHECKED BY

werlich  [L4é,

pree—— e e

R aand e S

Cond | T
Moist sz“h Ns (////ff
= /aa”/ k=33

hs 9.2 'Fc;/o.s“o Coh
fs= 8o oo R R
H 33 U"‘ 89
szAB) 43x/ax? 6 P?o,’f:
’/‘fé’ﬁ: oXé = 480
Mieq)= Ho' - 184 LT e =
Ne? Loa ¢ | o I‘ 820"
.M-*M_élfl_&w
EERNEY | el 28 -y" 1
= 3107 /a"’ | ,, F | b fi' 1
Floar _BC Bor{ . o o ]
iN WL® - Mpe = ..Luéjl . H8=304-42.02 -3, a" |
8 : No Stee! fu SFHress . |
MB o7 Wel/ fece = M-‘_gﬁg:. 49,0.-%.5:(3“/::5) = H‘O‘/‘”(,’
:Ms:: B -}_}%- N = ot 4...%-\,\'7.»‘02'; ‘1‘-4-3 Fﬂjl k))’ |
As=s M - AN - 44.8. _ L0 - /;5’5'-'0 35 = /30
ed s rygrld.S s Zral &'
#/ o
yve3900. -
Wa// 5;1[ 28y 195 |
¥ %l}; g| Mom d. a.d As Oufside Face W/
0 X .
7.0 | 889 | 6. 3 K| '357 800 29.6 | /.90 "Meds=10 L5 8
J40 | 196 | 4. & /9.6 |19.2 | B4 | 067
.85 | 139 | 8484 | S0, 9 (/8.2 | 87.0 [ O &/
8.0 oY |/ 38 T3 1/ 25.5 ‘¢.8f
/3.0 64 T3 63 | /50 -
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NED FORM 223 ‘ NEW ENGLAND DIVISION

27 sSept 49 CORPS OF ENGINEERS, U.S. ARMY 3 mer DM-72
SUBJECT ANS_ONJA [DER =Y
COMPUTATION =4 R BRaalK 5_7'ZL.LIN_{': _Basin
COMPUTED BY r'P GHECKED 8Y LG, amMuih l266
Cond 2 AN 250 v L5
Svbmeigad & wrth |
W=78.5 K=33 b ‘
= Rownded 8824 £ e LS 20
K=33 J=.89 E) 38.06 '—‘/
Mom BF ) > i é
H *\{) o s \
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APPENDIX B

CURRENT COST ESTIMATE

CURRENT COST ESTTMATE

The total estimated cost of the Ansonia~Derby Local Protection
Project is $11,155,000, A summary of the costs of the various fea-
tures of the work described in this memorandum and in previously
submitted memoranda are shown in Tables I and IT below., A break-
down of the estimate is shown in Table ITI below,

TABLE T

SUMMARY OF FEDERAL COSTS

Project Feature Cost
09. Channels and Canals $ 738,000
11, Levees and Flood Walls _ 7,240,000
13, Pumping Plants 825,000
30, Engineering and Design 795,000
31l. Supervision and Administration 690,000
TOTAL Estimated Federal First Costs $10,288,000

LOCAL INTERESTS FIRST COST

The estimated local interegts first cost in connsction with the
Ansonia-Derby Local Protection Project is $867,000, A summary of

the cost of the various features of the work is shown in Table IT
belows

TABLE TT
SUMMARY OF TOCAL TINTERESTS COST

Project Feature _ Cost
0l. Lands and Damages $  720,000%

02, Relocations 147,000

TOTAL Estimated Local Interests First Costs $ 867,000
#* (1) Total land costs based on fair market value. Because

local interests own a portion of the right-of-way,
the estimated out-of-pocket land cost is $600,000,

#¢  (2) BEstimsted local interests out-of-pocket first cost
is $747,000.



(3) Other local costs, in project area for bridges
replaced since the 1955 floods, total $1,hhl,000.

COMPARTISON OF ESTIMATES

The following tabulation shows the comparison of the current
cost estimate with the latest estimate as submitted in Design
Memorandum No, 6, "Embankments, Foundations and Channel Tmprove-
ments", submitted 28 February 1966 and approved 11 April 1966,

Cost Ac- D, M. #6 Current
count No, Project Feature Estimate Estimate
09. Channels & Canals $ 738,000 $ 738,000
11, Levees & Flood Walls 6,891,000 7,240,000(1)
13, Pumping Plants 825,000 825,000
30, Engineering & Design 795,000 795,000
31, Supervision & Admnyg - 690,000 690,000
TOTAL Federal Cost $ 9,939,000 $10,288,000
01, - Lands and Damages $ 720,000 $ 720,000
02. . Relocations 185,000 147,000(1)
Non-Federal Contributions 0 G

TOTAL Local Interests Cost § 905,000 $ 867,000

. TOTAL ESTIMATED PROJECT COST $10,8L4,000 $11,155,000

(1) Revision of estimate based upon the detailed stud-
ies presented in this Design Memorandum.

TABLE TII

DETAILED COST ESTTMATE

Estimated Unit  Estimated
Description Quantity Unit Price . Amount

01  LANDS, DAMAGES & ACQUISITION (Local Interests Cost)

TOTAL LANDS, DAMAGES & ACQUISTTION $ - 720,000
02 RELOCATIONS (Local Interests Cost)
30" Sanitary Sewer Siphon

(inel, inlet & outlet’ . :
struct., with sluice gate) 1 1.8, $35,000.00  -35,080

B-2



S 02 RELOCATIONS (Local Imterests Cost) (Cont)

Estimated Unit  Estimated
Deseription Quantity Unit Price Amound
15" Sanitary Sewer Siphon
. (under storm drain pres-
' sure condult in Farrel
Corps Yard) 1 L.S. $1,200,00 $ 1,260
Sanitary Sewer Siphons
(under Beaver Brook) 2 Each 1,500,00 3,000
Relocate Sanitary Sewer )
(Ansonia Mnfg. Co.) 1 1.S. 500,00 500
Relocate Sanitary, Gas &
‘Waterlines (Main St. &
Beaver Brook: Conduit) 1 L.S., 1,000,00 1,000
Relocate 12" Waterline (E,
Bank S, of Maple Street
Bridge) ’ 1 L.S. 600,00 600
Lower L gas & 6" & 8" Water-
lines (Beaver Brook @ Central : :
Street) 1 1.S. 1,000,00 1,000
Relocate 8" gas & 10" Waterw '
lines {(River St, near flood
wall) , 1 1.S. 12,000,00 12,000
Relocate Hydrant & Valve (@
Station 9+50) 1 IL.S. 100,00 100
Relocate 3" Gas & 8" Water- '
lines (3rd St. for 36" 5.0.) 1 L.S. 3,000,00 3,000
" Relocate 6" (jas Main & Meter ‘
House (S. of Bridge St. @
o flood wall) C 1 L.S. 2,500,00 2,500
, Relocate Sanitary Sewer )
. (@ R.R. Gate #3) | 1 L.s. 1,500,00 1,500
P Relocate 2h" CI Sewer & Sluice
' Gate (@ R.R. Gate #L) 1 L.S. 8,000,00 8,000
Electrical Relocations 1 Job L.S, 32,000
Railroad Relocations 1,600 1I.F. 5.00 8,000
Sub~Total $ 109,L00
Contingencies 16,600
Sub-Total $ 126,000
Engineering & Design 11,000
Supervision & Administration 10,000
TOTAL, RELOCATIONS (Local Interests Cost) $  1h7,000
B=3



Estimated Unit Estimated
Description Quantity Unit Price Amount

CHANNELS & CANALS (Federal Cost)

Excavation, General 354,000 C.Y. $ .80 $ 283,200
Excavation, Stream Deflector 200 C.Y, 15.00 3,000
Pumping . 1 Job L.S. 5,000
Concrete (Reinf.) 1,670 C.Y. 70,00 116,900
Concrete (Mass) 500 C.Y. 110.00 20,000
Steel Sheeting (Temp) 3,100 S.F. 3.00 9,300
Stone, Riprap 19,000 C.Y. 8.50 161,500
Gravel Bedding ‘ 11,000 C.Y. 2.50 27,500
Gravel, Channel Prot,. 6,000 C.Y 2,50 15,000
Sub-Total $  6li1,l00

Contingencies 96,600

TOTAL, CHANNELS & CANALS (Federal Cost) $ 738,000

LEVEES & FLOOD WALLS (Federal Cost)

Site Preparation L5  Acre $100,00 $ l4,500
Stream Control 1 Job L.S. 50,000
Building Removal 1 Job L.S. 15,000
Concrete Removal 1 Job L.S. 11,000
R.R. Track Removal 1 Job L,3. 2,000
R.R, Trestle Removal 1 Job L.S. 2,000
Excavation, General 199,500 C.Y, .80 159,600
Excavation, Structural 101,400 C.Y. 1,00 101,400
Impervious Borrow 250,000 C.Y, 1.60 100,000
Impervious Fill, Comp. 160,000 C.Y, o35 56,000
Sand Fill, Compacted 35,500 C.Y. 5.50 195,250
Pervious Fill, Comp. 275,000  C.Y, 35 96,250
Random Fill, Comp. 8h,500 C.Y. 035 29,580
Gravel Fill, Comp. 18,500 C.Y. 50 95250
Filter Sand 10,000 C.Y. 2,00 20,000
Filter Stone ’ 5,100 C.Y. 8,50 13,350
Crushed Stone Fill L5,000 C.Y. 750 337,500
Gravel Bedding 39,000 C.Y, 2,00 78,000
Stone Slope Protection 67,000 C.Y. 8,50 569,500
Concrete, T-Walls 25,800 C.Y. h5.,00 1,161,000
Concrete, Conduits 3,700 C.Y. 45,00 166,500
Concrete, Stilling Basin 700 C.Y. 45,00 31,500
Cement 49,000 Bbl, 5.00 215,000
Steel Reinforcement 4,132,000 Lbs. .15 619,800
Sheeting, Left in Place 70,000 S.F. .20 290,000
Sheeting, Pulled 7,500 8.F. 3,00 22,500
Street Gates 1,660 S.F. 85,00 141,100
R.R, Gates 1,850 S.F. 203.00 375,550
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Estimated Unit Estimated

Description: Quantity Unit Price Amount

LEVEES & FLOOD WALLS (Federal QoBt)(Cont)

Chain Link Fence, L Ft. 200 IL.F. $ 3.00 $ 600
Road Gravel 2,400 C.Y. 2,00 L, 800
Bit. Cont.’Pavement ' 7,000 S8.Y. 2,50 17,500
P. C. Conec, Pavement 200 S.Y. 8,00 1,600
Topsoiling 16,000 C.Y. L, 50 72,000
Seeding & Mulching 15 Acre 775,00 11,630
Storm Drains
6" R.C, 65 L.F. 4.00 260
12n R.C. 1,723 L.F. 8.00 13,780
18" R.C. 425  L.F. 11.25 4,780
24t R.C. 1,665 L.F. 15,00 24,980
30" R.C. 1,640 L.F. 20,00 32,800
36" R.C, 1,185 L.F. 25,00 29,630
ligw ®.C, 1,595 L.F. 30,00 7,850
L8" R.C. 2,935 L.F. 40,00 117,400
shr r.C. 755  L.F. 50,00 375750
60" R.C. 1,975 L.F. 55.00 108,630
72" R.C. 365  L.F. 70,00 25,550
Standard Drain Manholes 55  FEa. 700,00 38,500
Curb Inlet 1 Fa, 700.00 700
Special Manholes 5 Ea, 5,000,00 25,000
Trench Grating Structures 120 L.F. 50,00 6,000
Plug Teilrace @ Sta. 33+00 1 TL.s. 600,00 600
Réinforced Concrete Aprons 2 FEa.  2,000,00 1,000
Modificationd to Existing
Manholes . 2 Ba, 150,00 300
Paved Gutter 1l Ea. 350,00 350
Drainage Ditch & Intake Struct. 1 L.8. 3,000.00 3,000
Sluice Gate Structures
72 2 Ea., 25,000,00 50,000
60m 2 Ea. 20,000,00 110,000
L8 1 Ea. 15,000.00 15,000
36w 1 Ea. 10,000,00 10,000
2lm 2 Ea. 5,000,00 10,000
Connect. Existing S. D.'s to
New Drain Masnholes 15 Ea, 50,00 750
Under Drains '
&m BCCM 8,2L0 1,,F. 3,00 © 24,720
8% BOCM h,325 I.F. 4400 17,300
10" BCCM 1,477 L.F. 5.00 75390
12v BCCM 1,218 L.F.  6.0C 75310
15" BCOM 895+ L.F, 7.00 6,270
Under Drain Manholes 19 Ba, 250,00 L, 750
Cbservation Risers L9  Ea. 100,00 11,900
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Estimated Unit Estimated
Description Quantity Unit Price Amount
LEVEES & FLOOD WALLS (Federal Cost)(Cont)
Pressure Conduits, Storm ‘ )
60" R.C, 1,220 L.F. $ ™ 75,0008 90,750
8" R.C.. 1,618  L.F. 54,00 87,370
Lkew R,C. . 520 L.F. 42,00 21,840
36" R,.C. LO5  L.F. 36,00 14,580
Pressure Manholes, Storm 12 Ea. 1,000,00 12,000
Remove Existing Utility
Lines under Protection 1,670  L.F. 2.00 3,3L0
Connect.. Existing S.D. to
New Interceptor S.D. 18 Ea. 50,00 900
RC Barrier for iHeadrace
at Hydro Plant 1 Job L.S. 6,000
Sub~Total $ 6,295,290
Contingencies olily, 71.0
TOTAL, LEVEES AND FLOOD WALLS (Federal Cost) $ 7,240,000
PUMPING PIANTS (Federal Cost)
River Street Station 1 Job L.8. $&  L3,000
Maple Street Station 1 Job L.S. 174,000
Front Street Station 1 Job L.S. 235,000
Division Street Station 1 Job- L.S. 265,000
Sub~Total $ 717,000
Contingencies 108,000
TOTAL, PUMPING PIANTS (Federal Cost) $ 825;000
ENGINEERING AND DESIGN (Federal Cost) $ 795,000
SUPERVISION AND ADMINISTRATION (Federal Cost) $ 690,000
SUMMARY OF FIRST GOSTS
Estimated Federal First Costs $10,288,000
Estimated Local Interests First Costs 867;000
TOTAL ESTIMATED PROJECT COST $11,155,000
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